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ortable Buildings. 
THE TENANT’S OWN FIXTURE. 

Very snug, warm. and draught-proof (no nails), 
put together with bolts in five minutes. 

Will Jast a lifetime. 

7ft. wide, 7ft. long, 9ft. high, only 43s.; or 8ft. 
long, 8ft. wide, 9ft. high, 5'7s.; 9ft. long, 65s.; 

: 10ft., 70s.; 12ft., 80s.; 14ft., 100s.; 16ft., 
110s.; 18ft., 120s.; 20ft., 180s. Any other size made. 

Melon and Cucumber Frames. 
if Nig are very useful Frames, 

being suitable for the storage 
of plants in winter, and well 
adapted for the cultivation of 
Melons, Cucumbers, &c., in sum- 
mer. (The illustration shows a 
Two-Light Frame, 8ft. long by 6ft. 
wide, height at front llin., and 
height at back 22in.) 

They are composed of 1}in. thoroughly well-seasoned tongued and grooved 
boards, having necessary Parting Pieces, and Runners for the Lights, which 
are 2in. thick, and which are glazed with good 2loz. glass, nailed and bedded 
in oiled putty, and fitted with an iron handle. All parts painted three coats of 
good oil paint, and securely packed and put on rail at the following prices : 

£3. d. £3. a. 
One-Light Frames, 4ft. by 3ft. .. 018 0 | Two-Light Frames, 8ft. by 6ft. .. 214 0 

» » ~~ 4ft. ,, 4f. 2. 12 0] Three-Light ,, loft. ,, 6f. .. 3 5 0 
ee » ft. ,, 4ft .. 1 5 0 % » aft. ., 6. .. 315 0 
oa »  O6ft. ,, 4f. .. 110 0 | Four-Light ,, 16ft. ,, 6f. .. 5 00 

Two-Light » Off. ,, 4f .. 112 0 | Five-Light » 20ft. ,, 6f. .. 515 0 
a » Sf. , 4f. .. 2 0 0 | Six-Light » 24ft. ,, 6ft. .. 610 0 

PRAAAARAAAARAARARARALRALRALASLISA 

I guarantee to be the Best and Cheapest Greenhouse 
Builder in England. 

Send for Catalogue and thousands of unsolicited 

Testimonials, Free, to 

CHARLES LONGBOTTOM, 
NAFFERTON WORKS, HULL. 



CUCUMBER 

FRAMES. 

These Frames are 22in. high at back, llin. at 
front, and are made of lin. well-seasoned red 
deal boards. The lights are 2in. thick, glazed 
with good 2loz. glass, nailed and bedded in good 
oil putty, painted three coats, handles to sashes, 
and put on rail at the following sizes and prices : 

One-light Frames, 4ft. by 4ft., 26/-; 6ft. by 4ft., 
30/-; Two-light, 6ft. by 8ft., 50/-; Three-light, 
6ft. by 12ft., 65/-, carriage paid. 

PORTABLE 

BUILDINGS. 

In sections, bolt together, no brick 
foundation required, tenant's fixture, 
draught proof, windows and doors 
in any position, planed, tongued, 

ooved boards. 6ft. by 6ft., 30/-; 
ft. by 6ft., 40/-; 7ft. by 7ft., 43/=; 

9ft. Dy ate 60/-; 12ft. by 8ft., 84/- 
zi _| Any size made. | 

GREENHOUSES. 
Before ordering compare our 

material with other makers. 
bar, lin. by 2in. 
and grooved boards, al 
with good lock, sashes hung and fitted with ironmongery, 
staging, glass, and one coat of paint. 

PRICES: 9ft. by 6ft., £4 8/-; if glazed, painted, and 
packed on rail, £5 12/+. 12ft. by 8ft., £6 12/-; if glazed, 
painted, and pack-d on rail, £7 16/-. 15ft. by 1Oft., £9 6/=; 
if glazed, painted, and packed on rail, £11. 20ft. by 10ft., 
£12; if glazed, 

prices and strength of 
Framework, 3in.; sash 

part tilled in with inch tongued ; lower 2 
of red wood, half glass door, 

painted, and packed on rail, £15 10/-. 

_—. 

Registered Copyright. 

Zin. planed, tongued, grooved 
boards, raised floor with shade, made 
in sections to bolt (not screw) together, 
window to open, egg flap, nests, 
perches, ladder, locks, watertight 
roof. Approval 4ft. by 4fc., 23/6; 
6ft. by 4ft., 27/=; 8ft. by Oft., 44/-; 9ft. 
by 6ft., 50/- 

STUDIOS. 

Zin. planed, tengued, grooved boards, floor, 
lass, bolt, panel door. 

Complete from £5. Approval 

Portable Stables, Coach Houses, Horse Boxes, Harness Houses, Shepherds’ 
Huts, &e. State wants, and send for Illustrated Catalogue, or for estimate 

of what you require, and List of up-to-date Testimonials, free. 

E, C. WALTON & 
MUSKHAM, 

NEWARK. CO., 



If you want 
I ae 

to sell your Bicycle, or to get a new one, or to dispose 

of or get any other article of personal property, 

either for money or by exchange, you can do so easily, 

quickly, cheaply, and privately, by means of an 

advertisement in The Bazaar, Exchange and 

Mart Journal, or by answering the Advertisements 

that are already there. You can advertise for 1d. 

for every three words, and you can get a copy of the 

paper at any newsagents or bookstall for 2d. 

If you like 
ee eee, 

practical information pleasantly told on every subject 

likely to interest the average amateur, then you will 

value the literary pages of The Bazaar, Exchange 

and Mart Journal for the great diversity and 

utility of the subjects dealt with,:the terseness and 

accuracy of the articles, notes, and replies to questions, 

and the interest of the illustrations. 

A specimen copy will be sent direct from the office for 

3d. in Stamps. 

Office: 170, STRAND, LONDON, W.C. 



HOT-WATER APPARATUS 
FOR WARMING 
GREENHOUSES, 

CONSERVATORIES, 
" &e., &e. 

awarded, including the R.H.S. Banksian, 1893, and many 
Diplomas of Merit. To burn gas or oil. Guaranteed to work 
efficiently and never fail. Great heat, no back 

draft, no fume can 
possibly enter house. 
From 20/-, with 
Copper Boiler. 
A most important 

development in the 
stove trade is the 

= new patent 18-hour 
> Atmospheric Flat 

THE WORLD. Wick Oil Stove, the 
“Fenlon,” which we are now selling. it burns a blue flame, cannot 
creep up and smoke, gives double the amount of heat of any other 4in. 
wick, has a cast-iron tank and chimney. Sent packed in box, 8/-, aud 

is also supplied with our stove. TRY ONE. 

FENLON & SON, Tudor Street, Whitetriars, London, E.¢. 

The Book of Gardening: 
aA HANDBOOK OF HORTICULTURE. 

By well-known Specialists, including J. M. Anporr, W. G. Baker, 
CuaRLEs Bennert, H. J. Cuapman, James Dovaias, CHARLES 
Frizpricu, A. Griusstn, F. M. Marx, Trevor Monmoutn, G. 
ScHNEIDER, Morrimer Tuorn, J. J. Wituis, and ALAN WYNNE. 

Edited by W. D. Drury (Author of “ Home Gardening,” “ Insects 
Injurious to Fruit,” “Popular Bulb Culture,” &c.). Very fully Ilus- 
trated. 1 vol., demy 8vo., about 1200 pp., price 16|- nett, by post 16/9. 

London: L. UPCOTT GILL, 170, Strand, W.C. 

CACTUS CULTURE FOR AMATEURS : 
Being Descriptions of the various Cactuses grown in this 

Country, with Full and Practical Instructions or their 
Successful Cultivation. 

By W. Warson, Assistant Curator of the Royal Botanic 
Gardens, Kew. New Edition. Profusely Illustrated. Ln cloth, gilt, 
price 5/- nett, by post 5/4. 

London: L. UPGOTT GILL, 170, Strand, W.C. 

Y MADE INANY SIZE PIPES. 
/housanus Sold. 

Catalogues Free 



Greenhouse Management for Amateurs: 
The Best Greenhouses and Frames, and How to Build and Heat 
them, Illustrated Descriptions of the most suitable Plants, 
with General and Special Cultural Directions and all neces- 
sary information for the Guidance of the Amateur. 

By W.J.May. Second Edition, Revised and Enlarged. Mag- 
nificently Illustrated. In cloth gilt, price 5]-, by post 5/4. 

London: L. UPCOTT GILL, 170, Strand, W.C. 

Fruit Culture for Amateurs: 
An Illustrated Practical Handbook on the Growing 

x of Fruits in the Open and under Glass. 
By S. T. Wrieut. With Chapters on Insect and other Fruit 

Pests by W.D. Drury. Second Edition. Illustrated. Jn cloth gilt, 
price 3/6, by post 3/9. 

London: L. UPGOTT GILL, 170, Strand, W.C. 

Popular Garden Books. | 
Price 1/-, by Post 1/2. 

Begonia Culture, for Amateurs. 
By B. C. Ravenscrorr. New Edition. Illustrated. 

Bulb Culture, Popular. 
By W. D. Drury. New Edition. Illustrated. 

Carnation Culture, for Amateurs. 
By B.C. Ravenscrorr. Illustrated. 

Chrysanthemum Culture, for Amateurs. By B. C. Ravenscrort. New Edition. Illustrated. Cucumber Culture, for Amateurs. Including also Melons, Vegetable Marrows & Gourds. By W. J. May. Illustrated, Gardening, Home. By w. D, Drury, F.r.us. Illustrated. 
Grape Growing, for Amateurs. . By E. Monyneux. Illustrated, 
Mushroom Culture, for Amateurs. By W. J. May.  Iilustrated. 
Roses, for Amateurs. Second Edition, with many Plates. By the Rev. J. Honywoop D’Omsrain, 
Tomato Culture, for Amateurs. By B.C. Ravenscrorr. Illustrated. 
Vegetable Culture, for Amateurs. By W. J. May. Illustrated. 
London: L. UPCOTT GILL, 170, Strand, W.C. 



GREENHOUSE CONSTRUCTION 
AND 

HEATING. 



Cornell University 
Library 

The original of this book is in 

the Cornell University Library. 

There are no known copyright restrictions in 

the United States on the use of the text. 

http://www.archive.org/details/cu3 1924002817058 



EIGEN HOUSE ‘Construction 

Heating: 
CONTAINING 

FULL DESCRIPTIONS OF THE VARIOUS KINDS OF 

GREENHOUSES, STOVE HOUSES, FORCING 

HOUSES, PITS AND FRAMES, 

WITH DIRECTIONS FOR THEIR CONSTRUCTION, 

AND ALSO 

DESCRIPTIONS OF THE DIFFERENT TYPES OF BOILERS, 
PIPES, AND HEATING APPARATUS GENERALLY, WITH 

INSTRUCTIONS FOR FIXING THE SAME. 

By B. C. RAVENSCROFT 
(Author of “ZLomato Culture for Amateurs,” “ Begonia Culture,” 

“Carnation Culture,” “Town Gardening,’ Se.). 

Protuselp Jllustrated. 

LONDON: 

L. UPCOTT GILL, 170, STRAND, W.C. 

NEW YORK: 

CHARLES SCRIBNER’S SONS, 153-157, FIFTH AVENUE. 

1901. 



: } Aes BS 
THE ‘‘SURBITON TIMES ’’ PRINTING WORKS, 

BERRYLANDS ROAD, SURBITON. 



PREFACE. 

I was induced to undertake the present work chiefly 

because there appeared to be no really practical, exhaustive, 

or modern guide to the construction and heating of glass 

structures—in fact there is, as far as I am aware, no work 

worth the name of any kind upon the subject. A somewhat 

voluminous treatise upon heating by means of hot water 

must be excepted, however, but if not exactly obsolete this 

is now decidedly out of date, and scarcely practical enough 

for the modern horticultural builder, besides which, some of 

the tables it contains are scarcely correct, or at least 

somewhat misleading. 

In view of the enormous increase in indoor horticulture, 

or ‘‘market-gardening under glass,’ that has taken place 

during the last decade or two in this country, the absence of 

some such work is a matter for surprise, but since the want 

existed, and no more gifted hand essayed the task, I have 

done the best I could myself. I have endeavoured to treat 

the subject, as far as possible, from the point of view of 

a grower as well as of a builder, and I venture to hope that 

over a quarter of a century of practical experience and 

careful study of plant-growing and plant-houses has enabled 

me to point out the kind of structure most suitable for 

the various descriptions of plants, and for different purposes. 

‘ 



iv PREFACE. 

Whatever its faults, I can claim for the present work at 

least a thoroughly practical character. Most of the arrange- 

ments described I have, myself, carefully tried and tested, 

in many cases several times, and in all conclusions arrived 

at as to the respective value of different systems, I have 

been guided by actual and careful trial only. 

In conclusion, I trust that if not of any great value to the 

professional builder, the work now put forth will, at least, 

prove of assistance to the immense army of amateurs whose 

desires in this direction greatly exceed their knowledge of 

the subject, and who wish to make the sum they have to lay 

out go as far as it possibly can. 

B. C. RAVENSCROFT. 

Laxty, I.0.M., 

30th March, 1901. 
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Greenhouse Construction 
and Heating. 

CHAPTER I. 

INTRODUCTION. 

In these days of cheap glass, timber, and ironwork, a 

greenhouse of some kind, large or small, is within the reach 

of almost everyone, instead of, as of yore, a luxury attainable 

only by the rich. And a green—-or plant—house, if only of 

small dimensions, undoubtedly forms a very valuable and 

useful adjunct to any garden, while even per se it affords 

constant interest and amusement at all seasons of the year. 

Even in wet or very cold weather, when out-door work is 

almost if not quite out of the question, there is always 

something to be done, as well as to be seen, in the green- 

house; and even such light, yet necessary, operations as 

watering and training the plants, picking off dead leaves, 

sowing seeds and inserting cuttings, afford at once occupation 

and interest, while enabling the lungs to absorb freely the 

life-giving oxygen newly exhaled by the plants themselves. 

R 



2 GREENHOUSE CONSTRUCTION AND HEATING, 

A well-kept greenhouse or conservatory, heated to a 

moderate and pleasant degree, also affords a delightful winter 

resort, and enables fresh air and gentle exercise to be taken, 
even by invalids and delicate persons, who would otherwise 

be unable to pass the house-doors in severe weather. There 

is nothing more truly healthful than the smell of the fresh 

earth, the perfume of flowers, and the exhalations of active 

vegetation, while the moderately-heated conservatory or 

plant-house enables us to enjoy the climate of Italy or the 

South of France only just outside our own doors! Con- 

stantly working in high temperatures is doubtless enervating 

in some degree, if not really injurious ; but these are only 

necessary in the case of a comparatively few subjects, or for 

certain purposes, and a pleasant and moderate temperature 

of about 60 degs. Fahr. is quite sufficient for the great 
majority of flowering and foliage plants, fruits, ete.; at any 

rate during the seasons of winter and spring. 

Again, how pleasant it is to be able to cut a handful of 

fresh and fragrant blossoms, a bunch or two of grapes, a few 

tomatoes, or the like, direct from the plants in one’s own 

greenhouse! Such truly “home-grown” produce is really 

superior, as a rule, to anything of the kind bought in a 

shop, being, for one thing so much fresher, while quality 

and flavour may and should be studied by the private or 

amateur gardener to a much greater extent than is possible 

by the trade or market grower, whose chief aim is quantity, 

almost irrespective of any other consideration, mere 

appearance, however, excepted. 

It has been said, and with a good deal of truth, that a 

man without a hobby is but a poor kind of creature; and 
there can be no doubt that a hobby, if a reasonable one, and 
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not ‘‘ridden to death,” is an excellent thing, both to the 
otherwise busy or idle man or woman either. Now, there is 
no hobby at once so healthful, innocent, and absorbing as 
gardening, and no branch of the art more interesting or 
generally beneficial than the culture of indoor flowers or 
fruits. 

I cannot, however, advise my readers to attempt ‘‘ growing 

for profit” ; in fact, I must strongly recommend them, with 

scarcely an exception, to avoid anything of the kind, which 

in these days of severe competition, over-production and 

low prices, is too frequently a mere ignis fatuus. On a small 

scale, and in inexperienced hands, the expenses of ‘‘ growing 

for market” are almost certain to exceed the returns, and 

the ‘‘ profits” are consequently invisible. I do not mean to 

say that it is actually impossible to make anything in this 

way, even now; but the subject, or subjects, chosen must be 

popular ones, for which there is a large demand at fair to 

good, or, at any rate, remunerative prices; and if the 

adventurer, or adventuress, has some knowledge of the 

proper methods of culture, with sufficient capital to do the 

thing properly, and the undertaking is conducted in a 

methodical, persevering, and business-like manner, a reason- 

able degree of success may be experienced. But it must 

be understood that all such undertakings involve a large 
amount of hard work, and, still more, perseverance ; while, 

without the means of tiding over a possible bad season or 

two, it had better not be attempted at all. In the great 

majority of cases it is far wiser for the inexperienced 

amateur to ‘‘grow” for interest and pleasure only, and to 

cultivate -an assortment of any kind of plant for which he 

may have a fancy, or for the cultivation of which the soil, 

B 2 



4 GREENHOUSE CONSTRUCTION AND HEATING. 

position, and other conditions may be favourable, to the 

best of his power. 
In large and smoky towns, plants growing in a greenhouse 

are protected, to a great extent, by the glass roof, from 

the constantly falling particles of soot, dust, etc., that 

would otherwise be deposited on them, and are consequently 

both cleaner and healthier than those exposed to the 

open air. 
Greenhouses are generally supposed to be very costly 

structures, and so they frequently are, though a great deal 

depends upon the way in which one goes to work. Elaborate 

constructions, in which heavy or fancifully wrought wood 

or iron work, coloured glass, powerful and intricate heating 

apparatus, and everything of the very best materials and 

workmanship are employed, are naturally and unavoidably 

expensive. So also are too frequently those erected by a 

professional horticultural builder, especially where a fixed 

or contract price is not agreed upon previously. For, 

although these men know exactly the right way to go to 

work (or ought to do so), it should be remembered that they 

have to employ skilled and reliable workmen, who have to 

be well paid, and to find travelling and other expenses as 

well, while lastly they must have a good margin of profit 

themselves, or they could not live. In fact, it is not so 

much the actual materials that cost the money so much as 

the labour, which is always a very heavy item, particularly 

when that of a skilled description has to be employed. 

On the other side, a handy man, who can use the 
ordinary carpenter’s tools, and do most of thé wood-work, 
as well as the painting, glazing and fitting, himself, with 

perhaps the assistance of a lad, or ordinary labourer only, 
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can put up a very creditable and useful structure for about 
half the amount it would cost to have the same thing 
erected in the usual way. Brickwork is certainly rather 
expensive, and it is not everyone who is able to undertake 
this himself, or would care to do so, but a very useful house 
for most ordinary purposes can be constructed with little or 

no brickwork, and even if this is necessary a decent brick- 

layer can usually be found who will run up a couple of low 

side-walls, or the like, for a very moderate sum. 

Almost incredible as it may appear to many, it is, 

however, quite possible, with timber, glass, etc., at their 

present prices, for a man of the class just referred to to 

construct a good, useful, span-roofed or lean-to glass-house 

from 10ft. to 15ft. in width, and of proportionate height, 

properly fitted with ventilators, etc., complete, for the small 

sum of ten shillings (or even less) per foot run, inclusive, 

and also to heat the same in an efficient manner for another 

five or six shillings per lineal foot. This is, of course, 

provided that only a small or moderate amount of cheap, 

unskilled labour only is employed, and that the materials 

are obtained at the lowest, or maker's prices. Good 

sashbar stuff (rafters) already worked, and prepared from 

3in. by ldin. quartering, can be had at almost any 

respectable timber yard for six or seven shillings per 

100ft. (run), and the ‘‘ plates,” ridge, purlines, etc., at 
proportionately low rates. Several well-known firms also 

now make a speciality of the materials (timber, etc., only) 

for a greenhouse of 100ft. long by 10ft. or 12ft. in width, all 

ready for cutting up and fitting, with door, ventilators, etc., 

for the small sum of £9 or £10, and other sizes in 

proportion. How to construct one, or more, of such 
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thoroughly efficient yet inexpensive houses is what I propose 

to show my readers in the course of the present work. 

The cheap ready-made greenhouses now so largely 

advertised and sold are in many cases very useful and 

even creditable little structures, and thousands of them 

are in use all over the country. I have frequently seen 

excellent results obtained with houses of this class, and 

often under the most unlikely conditions, but this is only 

to be accomplished by means of constant attention and 

care, which to a great extent compensate for lack of skill, 

or of superior appliances. But as a rule, these little 

structures are better adapted for use as conservatories— 

that is to say, places for preserving plants in—than for 

actual growing purposes, and their form, size, and general 

construction are frequently far from being the most 

suitable for the particular purpose or position intended. 

As I have already stated, anyone with a knack of 

carpentering, etc., and not afraid of a little hard work, 

can put up a larger and altogether better and more 

useful structure in this way, by performing the greater 

part of the labour himself, for a much less cost than 

a ready-made house would run to, and in these days, 

when most of us want to make our money go as far as 

possible, this is an important consideration. 

But supposing a greenhouse of some kind, larger or 

smaller, to have been erected, or purchased, it will be of 

comparatively little use for the culture of tender plants 

(except, of course, during the summer months, from May 

till September) unless heated in some way. And to 

accomplish this also in an economical and yet thoroughly 
satisfactory manner is often nearly, if not quite, as 
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costly, and an even more troublesome matter, than the 

construction of the house itself. Not that a cold or 

unheated structure is by any means without its uses, and, 

indeed, for certain purposes, such as preserving calceolarias, 

pentstemons, and other nearly but not perfectly hardy 

plants during the winter, protecting the blossoms of 

Christmas roses, violets, laurustinus, the early-flowering: 

irises, hardy cyclamens, etc. ; as well as for wintering 

carnations, auriculas, ‘roses and others in pots, am 

unheated greenhouse is a really valuable addition to a 

garden. It is also by no means necessary for what are 

termed orchard-houses to be artificially heated, and some 

vines may also be grown fairly well in an unheated. 

structure, if situated in a warm and sunny position, 

though a little artificial heat is generally a very great. 

advantage in the culture of grapes of all kinds. But in 

order to obtain flowers or fruit of most descriptions in 

the winter season, to raise bedding or other plants of a. 

tender nature in good time, from seed or otherwise, not 

to mention anything of the nature of forcing, some 

amount of artificial heat is absolutely necessary. 

Further, the best and most satisfactory results, from a. 

cultural point of view, are obtainable only by having every 

structure specially constructed for and adapted to the 

particular purpose for which it is intended, and the method 

of heating ought also to be suited to the probable require-. 

ments. Houses for the growth of cucumbers, for instance, 

should be of totally different construction to those in which, 

tomatoes, pelargoniums, or the like are to be cultivated. In. 

fact, almost every class of plant in cultivation is found to. 

succeed best when grown in houses constructed specially 
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with a view to meet the peculiar nature and requirements of 

each as nearly as possible. Orchids, in particular, usually 

thrive best in houses designed specially for them, and the 

requirements of the different classes of this wonderful order 

of plants, as to heat, moisture, ventilation, etc., vary greatly. 

And yet the best plants are frequently grown in cheaply 

constructed houses ; and most growers for market, especially 

those whose chief aim is profit, make use of such as are 
built in the simplest manner and at the least possible cost. 

The late Mr. P. Ladds, of Bexley, one of the most suc- 
cessful of all the great London market growers of greenhouse 

plants and flowers, began his career with houses of this 

description, most of those first erected at his old nursery at 

Bexley Heath being of the roughest possible character, the 
sashbars neither planed nor painted on their undersides, but 

prepared from the rough material, and the houses heated 

only by means of a single 4in. flow and return pipe running 

along the central pathway. Nevertheless, it was with such 

appliances as these that this well-known grower made the 

greater part of his ‘‘pile,” and though the houses in the 

huge nursery at Swanley, which Mr. Ladds established 

subsequently, are of more pretentious construction, neither 

are these, by any means, elaborate or costly erections. 

Another market grower, who realised a large fortune a few 

years since, employed houses built in the cheapest possible 

manner, the sides being formed of sheets of galvanized iron 

only ; and in Mr. Beckwith’s huge nurseries at Tottenham 

and Hoddesdon most of the houses were built with concrete 

walls, rafters or ‘‘bars”’ of T iron (bent to the proper 

angles and bedded in the concrete at each end), and glass, 

the squares being for the most part 24in. in width. 
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As the poet Cowper says in one of his charming metrical 

essays, ‘‘ Who loves a garden loves a greenhouse too”’; but 

the mere possession of a greenhouse, however excellent in 

construction, will not alone enable one to enjoy an abundance 
of fragrant blossoms and fine fruit, the great secret of 

success in all indoor horticulture being constant and untiring 

attention and care, with some amount of experience and 

judgment. Yet the possession of a moderate-sized house or 

two not only greatly extends the season of enjoyment in the 

garden, but also enables the out-door department to be 

‘stocked in a much more varied and pleasing manner. 



CHAPTER II. 

DIFFERENT FORMS OF GREENHOUSES, 

ETC. 

THERE are three chief or principal forms of greenhouses, 

viz., the span-roofed (Fig. 1), the lean-to (Fig. 2), and the 

Me 
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three-quarter span, or hip-roofed (Fig. 3). Of these the 
first is the most suitable for all ordinary purposes and. 
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in the majority of cases, as the plants within receive more 

light, and this reaches them more equally on all sides 

than in either of the other forms, while such houses may 

be erected in any open position away from an existing 

wall or building. For both the other forms a back wall 
of some kind is necessary. Where this is under 8ft. or 9ft. 
in height the three-quarter span form is most suitable, 

A | 
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but if the wall is much higher than this a lean-to structure 

had better be erected. Upon the dimensions and 

proportions of the house, however, the proper height of 

the back wall depends, of course, in all cases. Where 

there is already an existing back wall, equally suitable for 

either form of structure, the three-quarter span should, as 

a rule, receive the preference, as even when the front 
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has to be heavily shaded the plants still receive the benefit 

of a good deal of light through the glass on the north 

side. 

A lean-to or three-quarter span-roofed house built 

against a wall with a south, south-west, or even south-east 

aspect is usually very warm—appreciably more so than 

on i y\_ _ eee 

Fig. 3. 

an isolated span-roofed structure would be under similar 

circumstances — receiving every ray of sun there is 

(especially during the winter season), while the solid wall 

at the back acts powerfully as a screen from cold north 

or easterly winds. Such houses are consequently well 

adapted for forcing purposes and the production of early 
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crops of various kinds, but as the season advances, 

span-roofed structures erected in open positions frequently 

afford the best results. Houses of either of these forms 

(lean-to and three-quarter span) may also be erected against 

east, west, or even north walls, but in the latter position 

they are only of use for the culture of ierns, palms, 

lapagerias, and other shade-loving subjects, owing to the 

lack of sunlight, or in the height of summer to preserve 

or retard flowering plants of various kinds. 

To return to the span-roofed form. Houses of this class 

may run, or trend, either north and south, or in an easterly 

and westerly direction. For most purposes the former is 

found to be the best position, as the occupants then receive 

the full benefit of the sun in the mornings and evenings, 

while during the middle of the day, when the sun’s rays 

are often injuriously strong (in summer), they are 
“broken” to a considerable extent by the sash-bars, etc., 

the sun being then ‘‘end on,” as it were. In such 

structures the plants also receive the light more fully and 

equally on both sides ; but on the other hand, in winter, 

when every ray is precious, they do not get so much sun 

as those standing in houses running the other way. Where 

plants are to be forced early in the season, or grown for 
winter flowering, one or more span-roofed houses running 
east and west will be found very suitable, and with the 

addition of moveable blinds on the south side, similar 

structures will do capitally for gloxinias, begonias, orchids, 

and other delicate plants that require to be shaded from 

strong sun in summer. North and south houses do not 

require blinds, a dash of whitewash over the glass in very 

bright summer weather being usually quite sufficient. 
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Beyond the three principal forms, there are a considerable 

number of others, chiefly more or less complicated, but 

those already mentioned are decidedly the most useful 

for all ordinary cultural: purposes, and with scarcely an 

exception, are employed by the large trade and market 

growers of flowers, fruit, etc. Conservatories, properly 

so called (as distinguished from houses for ‘‘ growing” 

purposes), may be, and frequently are, constructed 

in many and various ways and forms, such as square, 

sexagonal, octagonal, and even circular, with fantastically 

gabled ‘ridge and furrow,” curvilinear, and other forms 

of roof, and also with lead and other kinds of ornamental 

glazing, coloured glass, and so forth, according to the fancy 

of the proprietor or architect, or to harmonise with the 

style of the house or mansion to which they are attached. 

Such erections, though frequently highly ornamental (and 

not seldom simply hideous) are usually quite useless for 

‘‘ growing’ purposes, and in many cases if plants of certain 

kinds are kept in them for any length of time they suffer 

severely. Structures of this class are consequently briefly 
dealt with in a later chapter. 

In large market and other nurseries a number of 

span-roofed houses of the same size and character are 

frequently built side by side, so as to form a block. If, 

in such cases, side-ventilation is required, a space must be 

left, between each pair (in order to allow of the ventilators 
or sashes being opened), with separate walls to each 
structure (see Fig. 4). But where “ side-air” is un- 
necessary, aS in the case of houses intended for cucumber 
growing, etc., they may be built contiguously, the same 
wall being made to serve for a side of each, and a gutter 
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being arranged on the top to carry off the water from the 
roofs on each side (see Fig. 5). Another plan sometimes 
adopted in con- 

structing a block 

of contiguous 

houses intended 

for one class of 

plant only is to 

carry the eaves 

of both houses 

on an extra stout 

and heavy, as well 

as wide ‘‘ plate ” 

(see pp. 51 and 

72), this being Fig. 4. 

supported merely by means of brick piers built a few feet 

apart, a gutter being fixed on top of the plate, as before. 

Of course, this leaves the 

houses open to each other 

beneath the eaves, and 

the plan is only permis- 

sible where the same 

temperature is to be 

maintained in all the 

houses thus connected. 

Where several roofs are 

thus constructed con- 

tiguously, the gutters 
between should be made 

wide enough for a man to walk along in them easily, 

for the purpose of repairing the glass, painting, etc. 
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Greenhouses are in most cases built on low walls of 

brick, stone, or concrete (though in some instances boards. 

A 

lights, and in this 

B 

are used for the sides), the glass of 

which the roof consists being carried 

in suitable wooden rafters, which are 

properly grooved or “rebated” for the 

purpose. The timbers which are laid 

on the top of the walls, and to which 

the lower ends of the rafters are 

nailed, are termed ‘ wall-plates,” and 

along the apex of the roof, where the 

two sets of rafters meet (in a span- 

roofed or three-quarter span house) 

runs a piece of timber called the 

ridge plank. This serves at once to 

keep the rafters at their proper 

distances apart and to hang the venti- 

lators to. 

Where any part of the sides of the 

house is composed of glass this is 

usually fitted in sashes or framed 
case two ‘‘ plates” are necessary—an 
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upper one (4) to carry the ends of the rafters, and the 

usual lower or wall-plate (B), see Fig. 6. 

The old-fashioned system of constructing the roofs of 

greenhouses was with what are termed ‘‘ principal” rafters 

of stout quartering, placed 3ft., 4ft., or 5ft. apart, the 

intervening spaces being filled in with one or more (accord- 

ing to the length of the rafters) sashes, constructed in much 

the same manner as an ordinary frame-light. This method 

is still employed to a considerable extent in the construction 

of conservatories and ‘‘show-houses”’ ; but, though affording 

a very substantial structure, this has a somewhat heavy 

appearance, and does not adinit enough light for the ordinary 

market grower’s requirements. “A maximum of light being 

necessary to the production of the dwarf and stocky growth 

that is so much desired, especially in the culture of plants in 

pots, &c., nurserymen prefer to erect houses with roofs of 

the lightest possible construction, consisting of wide squares 

of glass, supported by few and narrow bars (rafters), and 

offering the least possible obstruction to light and sun. 

Principal rafters are consequently dispensed with altogether 

in the majority of such structures, the rafters consisting of 

plain sash-bar stuff, usually 3in. by 1Jin., or not more than 

3in. by 2in., in section, with squares of glass, 16in., 18in., 

or in some cases 21in. or even 24in. wide between. If the 

rafters are too long to carry the great weight of glass safely, 

they are supported about the middle by means of a purline 

and standards, as shown in Fig. 29 on p. 50, and Fig. 42, p.61. 

When ‘‘ principal” rafters are employed it is not abso- 

lutely necessary to used framed lights or sashes between 

them ; but the spaces may be filled with small sash-bar 

stuff (23in. by 14in., or 2in. by lin. in section), placed 8in. 

) 
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to 12in. apart, and supported in the middle, in the case of 
long roofs, by one or more cross-bars of angle or other iron. 

These last are secured to the principals at each end, and 

drilled and screwed to each bar, and may be fixed in one, 

two, or even three places, according to the length of the 

rafters. If sashes are used, some of the upper ones— 

usually those in each alternate ‘‘bay’’—are fitted so as to 
slide, like a window-sash, and are pulled up and down by 

means of cords and pulleys, and thus used as ventilators 

(see p. 35). 

When preparing to erect a greenhouse of any magnitude, 

the first thing, after deciding upon its dimensions, etc., is to 

make a set of drawings to scale, including a ground plan, 

elevation and cross section. If this is carefully done, going 

into the details as far as possible, it will be found of great 

assistance in working, as the pitch and many other im- 

portant points, as well as the size and position of the doors, 

ventilators, etc., can be obtained from such plans almost at a 

glance. 

In designing a horticultural building of any kind, the 

chief point to be considered is the purpose for which it is 

intended. As already stated, one class of plants is found to 

succeed best in a certain type of house, and others in 

another, so that where, as usual, the highest degree of 

excellence is desired, it is most important that each and 

every structure be specially designed and adapted for the 

particular subject or purpose in view. Certain plants, as 

for instance the tomato, rose, camellia, and others, always 

thrive best in very light and airy houses, preferably of con- 

siderable dimensions and abundantly ventilated. Cucumbers, 

on the other hand, require very little ventilation, and usually 
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succeed best in low and very closely constructed or ‘ tight” 

structures of comparatively small cubic contents, fitted with 

plenty of piping, so that a high temperature may be easily 

maintained. A similar class of house would be suitable for 

the culture of exotic ferns, small palms, and stove plants 

generally, but for larger palms, bananas, and other tropical 

subjects of considerable growth, height must be afforded 

as well as a brisk temperature. Vines should, of course, 
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be allowed fairly lofty or roomy structures, and for peaches, 

etc., abundance of both light and air, with a fair allowance 

of space are necessary. Lastly, ordinary ‘‘ geraniums,” 

(pelargoniums) as well as the majority of the usual ‘‘ cool” 

greenhouse and bedding plants, ete., require plenty of air 

and light, and to be kept near the glass, so as to ensure a 

dwarf and bushy habit of growth, so that for all such low, 

yet light and well-ventilated, houses are desirable, and what 
c 2 
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are termed ‘“‘hard-wooded” plants (including the heaths or 

ericas, with epacris, azaleas, boronias, and others) in par- 

ticular must receive abundance of light and pure air at all 

times. 

As putting the matter in a still more plain and concise 

form, the following may be useful :— 

Tomatoes succeed best in wide and lofty houses, very - 

light, and abundantly ventilated ; much artificial heat being 

unnecessary, except for early crops. Structures 20ft. to 

Fig. & 

30ft. in width and proportionately lofty, with a moderately 

steep pitch of roof, are now usually employed for this crop 

(see Fig. 7). 

' For Cucumbers, low, close houses, with moderately flat 

roofs, are best. They must be fitted with brick beds on 

each side (if span-roofed), with hot water pipes running 

along the bottom of each, as shown in Fig. 8. Cucumber- 

houses always used to be constructed 12ft. in width, but 
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the best growers now find that the plants do better in 

structures from 15ft. to 20ft. in width, with about a 18ft. 

rafter. Very little ventilation is necessary, and this only 

along the ridge. 

Vineries may be of almost any form or size, but in order 

to produce heavy crops, roomy and lofty structures are 

necessary, with a rather steep pitch of roof. Plenty of roof 

ventilators should be provided, also the means of admitting 

Fig. 11. 

air along the sides or front, to a moderate extent. Early 
vineries, in particular, ought to be constructed with steep 
roofs, in order to catch the sun while it is still low in the 

sky (see Figs. J—span, and 10—lean-to). 
Peach-Houses should be very light and airy structures, 

with steep roofs and plenty of large ventilators both along 
the apex of the roof and at the sides. Peaches and nectarines 
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also are frequently trained on a stout wire or other trellis, a 

moderate distance from the glass—18in. to 2[t. is the correct 

distance—but they may be just as well grown in the tree or 

bush form, this being more natural to the plant as well as 

more easily managed. Fig. 11 shows a good type of a 

span-roofed structure, planted with low-standard or ‘“ bush ” 

trees. It is always an advantage if the sides, roof, or both, 

of a peach-house can be removed entirely after the crop 

has been gathered, in order to ripen the wood thoroughly. 

This is accomplished by filling in between the timbers with 

glazed sashes, fastened in place by means of buttons or 

screws, where not hung, so as to act as ventilators ; in this 

way they are easily removed when desirable. 

Roses.—The house for roses should be fairly wide an 

very well ventilated, but not too lofty, in order that the 

plants may be fairly close to the glass. A good type of 

rose-house, where the plants are to be set out in beds or 

borders, is shown in Fig. 12. For roses in pots, for forcing, 
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a house of almost any kind, if well heated, will do, provided. 

only that it is sufficiently light and not too lofty. 

Chrysanthemums. — These also best succeed in a 

moderately roomy, airy, and well ventilated structure ; but 

the plants should not stand too far from the glass, as those 

of the incurved varieties in particular frequently do not 

expand their buds properly unless these are within a short 

distance of the glass. Hence, a similar class of structure to 

that described for tomatoes will suit chrysanthemums 

Fig. 18. 

admirably, and, indeed, houses that have been cropped with 
tomatoes during the summer are frequently utilised for 
housing and flowering a batch of the former plants in the 
autumn, after the ‘‘toms” are over and have been cleared 
out. The plants may be stood on boards or stout slates, or 
on a bed of ashes put down on purpose. Where structures 
that would otherwise be suitable and useful for housing 
chrysanthemums in the autumn are fitted with staging, to 
accommodate pot-plants of any kind during the summer, 
this (the staging) should be constructed so as to be easily 
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taken down and removed. Thisis a simple matter, whether 

wood or iron be employed ; the plants can then stand on the 

floor, as shown in Fig. 16, p. 27, and when past flowering 

the staging can be brought in again and refixed. 

Useful types of ordinary green or plant houses are shown 

in Figs. 13 and 14. That illustrated in Fig. 13 is more 

suitable fr small plants, such as ordinary ‘‘geraniums,”’ 

primulas, uchsias, etc., or for “bedding” plants. As will be 

seen, all stind comparatively near to the glass, and tne roof 

being low, he heat is made the most of. That shown in 

Fig. 14 is beter adapted for large or specimen plants, such 

as azaleas, fushsias, bouvardias, or begonias, etc., the larger 

specimens occ\pying the central stage, and the smaller ones 

the side benchs. 

Begonias.—These require to be grown in very roomy, 

light, and airy buses, and never succeed well in low, close, 
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or stuffy structures. In hot weather they do better at a 

moderate distance from the glass, and a through current of 

air being very advisable, plenty of bottom ventilation should 

be provided. A rather steep pitched roof is also best. In 

the case of houses facing south, shade on the sunny side 

should be afforded by means of a moveable blind. A house 

suitable for begonias in summer will answer capitally, if well 

heated, for flowering bouvardias or tree carnations in during 

the winter season. 

Fig 15. 

Stove Plants.—Low growing plants such « gloxinias, 
gesneras, achimenes, coleus, poinsettias, etc., succeed well 

‘in low and rather flat span-roofed houses, ch as that 
shown in Fig. 15, with plenty of heating pover. Tropical 
subjects of taller habit, including large palms, musas, 
bamboos, ferns, also large specimen draenas, crotons, 
and so forth, need a loftier structure, of curse, but of the 

same type. But little ventilation is usally required in 
such structures, especially if lofty ; yet itis usual to fix a 
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moderate amount of ventilatcrs along the apex ; bottom or 

side ventilation is unnecessary in such houses. 

Ferns,.— These may be grown well in almost any kind of 

house, if fairly low, close, and of a naturally moist rather 

than a dry nature, 

Orchids,—Before constructing a house for any particular 

class of orchid, a skilful expert in their culture had better be 

consulted. The temperate Odontoglots, such as the popular 

OQ. Alexandre, thrive best in a cool, airy, and lightly shaded 

structure, such as 

one suitable for A RAC MAS 

begonias or the i 

pretty little strep- 

tocarpus. The 

species men- 

tioned succeeded 

admirably, in the 

writers  expevi- 

ence, in a spaci- 

ous three-quarter 

span structure 

facing east, lightly shaded during the middle of the day only 

by some lofty trees growing near the southern end, but 

receiving the nearly full benefit of the sun in the morning 

and evening. Most of the dendrobiums will thrive in a low, 

warm, span-roofed structure running east and west, shaded 

on the south from powerful sun, and ventilated chiefly by 

means of openings arranged along the sides. For a large 

number of the more commonly grown orchids of an inter- 

mediate or temperate character, a well heated structure, such 

as that illustrated in Fig. 15, and suitable for bouvardias, 
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etc., will be found extremely suitable. An illustration of a 

fine example of orchid house is given in Fig. 67 (pp. 88, 89). 
With very few exceptions, greenhouses of all kinds should 

be erected, as far as possible, in open positions, @.¢., away 

from the shade of high trees, lofty buildings, or the like. 

Though in hot summer weather a little shade is often desir- 

able and even beneficial, as a rule, plants of all kinds under 

glass require all the free light and sunshine they can get in 

our none too sunny climate. Unless the plants receive plenty 

of free light on all sides, the growth of most descriptions is 

sure to be more or less weak and spindly, with an absence of 

that freedom of flowering that is so important a point in the 

growth of plants for market in pacticular. 

From what has been stated above, it will be seen that the 

chief points to be considered in the construction of glass- 

houses for various purposes are :— (1) Proportions ; (2) Pitch ; 

(8) Ventilation ; and (4) Temperature, or heating power. 

Proportion.—Aas regards the first, sufficient has already 

been said, probably, to show under what conditions, or for 

what purposes, large or spacious structures should be preterred 

to those of smaller proportions, and also the approximate 

widths, etc., usually adopted by the best growers for the 

different subjects. But beyond this, it may be as well te 

say here that houses of considerable dimensions possess 

certain advantages over smaller ones, and for many purposes 

are decidedly preterehle. For one thing, they do not become 

cool nearly so rapidly as small houses, at least when closed, 

and although under the influence of sun the temperature rises 

nearly or quite as rapidly, yet in hot or bright weather they 

do not become nearly so close and stuffy as smaller, lower 

structures, as the superheated air rises to the apex of the 
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roof, leaving the lower part cool. The temperature in 

such structures is consequently much more even and regular 

—a most important matter in the successful culture of many 

kinds of plants. On the other hand, plants of low growth 

must stand at a considerable distance trom the glass in such 

large structures, and this is usually considered by most 

growers to be a disadvantage, but if so constructed as to 

admit a maximum of light, and at the same time freely 

ventilated, it will be found that plants will not, as a rule, 

become ‘‘ drawn” or ‘‘run up” to nearly the same extent 

in such houses, even when standing far from the glass, as 

they would do under similar conditions in smaller structures 

—that is to say, provided that they are not unduly crowded. 

Again, plants growing far from the glass, in spacious 

houses, will neither become scorched or “scalded” in 

sudden bursts of strong sunshine as they are very liable to 

do in small ones, especially if air is not given promptly, nor 

are they so likely to suffer from frost in cold weather as 

they would be if standing closer to the glass. On a sharp 

night, it is those nearest the glass that ave ‘‘ nipped ” first— 

and worst. 

Lastly, large houses may be heated to and kept at the 

same temperature with less piping, proportionately, and 

consequently with less fuel, than small ones, the radiating 

surface being smaller in proportion to the cubic contents. 

Pitch.—The pitch of roof next demands consideration. 

Generally speaking, greenhouses of all kinds are now 

constructed with flatter or lower-pitched roofs than they 

were a quarter or half a century ago. In a structure with 

a high pitched roof the upward current of air, when the 

roof ventilators are open, is much sharper than in a low or 

S 
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flat-roofed house, and consequently the evaporation is more 

rapid, and the atmosphere is on the whole considerably 

drier. It is also plainly evident that to construct a 

steep-pitched roof, more materials (glass and wood) will be 

required for a house of the same width than if a lower 

pitch were adopted, owing to the greater length of ratters. 

On the other hand, a very low pitched roof, though 

economical as regards material, and very suitable for many 

subjects, not only requires a good deal of support, but is 

much more difficult to tie together securely than one 

constructed with a sharper angle. Again, snow does not 

slide freely from a very flat roof, and when there is a heavy 

fall the excessive weight often causes serious damage, and 

lastly, houses with low-pitched roofs are always more liable 

to ‘‘drip’’ than if the angle is steeper. 

For the usual run of greenhouses intended for ordinary 

purposes, a pitch of about 45 degrees is a fairly suitable one, 

especially where the width is not great. This is, indeed, 

an excellent average pitch for vineries, tomato-houses, 

peach-houses, and so forth, but for the majority of ordinary 

plant-houses, rose and fern-houses and so forth, 40 degrees is 

undoubtedly preferable, and for cucumbers, stoves, houses 

for gardenias, stephanotis, palms, etc., as well as in the 

case of propagating and forcing-houses, generally 35 degrees 

may be taken as a safe and reliable figure. In some cases, 

roofs as low as 30 degrees are constructed, but so flat a pitch 

cannot be recommended for very wide structures, and 
below this it is never advisable to go. 

Structures with roofs at an angle of 50 degrees or more 

from the horizontal, though common many years ago, are 

now seldom erected, or seen, but in the case of necessarily 
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narrow lean-to houses against high walls, intended for the 

culture of peaches, vines, or tomatoes, &., a pitch of 50 tc 

60 degrees, or even more, may be advantageously adopted, 

as affording an extra length of rafter. Such steep roofs also 

catch the full force of the sun when ee 

this is low in the sky, in the winter and REY, 

early spring, when it would be reflected 

to a greater extent from flatter ones. 

(See Fig. 17). 
The length of the rafter is in all 

cases equal to the secant of the angle 

or pitch. 
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changed, the 

health of the plants it contains will probably suffer, sooner 

or later, though as already stated certain classes of plants 

require much more ‘‘air’”’ than others. Such plants 
as pelargoniums (geraniums), primulas, marguerites, and 
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other ‘cool-house” subjects, as well as tomatoes, roses, 

the entire race of what are termed ‘‘ hard-wooded ” plants— 

i.e., camellias, azaleas, heaths, epacris, and so forth—need 

to be freely ventilated at almost all seasons of the year, 

while on the other hand, cucumbers, with palms and many 

other tropical or ‘‘stove” plants, rather enjoy a confined 

atmosphere than otherwise, and structures intended for the 

culture of anything of the kind do not require to be provided 

with so many or so large ventilators as houses constructed 

for any of the other subjects mentioned above. It is always 

advisable, notwithstanding, to provide for a moderate 

amount of ventilation, as any house of any kind may of 

course be required at some future time for a different 

purpose, and it is at all times as well to have the means of 

admitting air freely if necessary. 

Houses constructed in the old-fashioned style, with 

numerous small squares of glass and consequently 

innumerable ‘laps,’ do not as a rule require nearly so 

much ventilation as structures of the modern type, built 

with larger squares and few laps, and comparatively 

speaking as ‘‘tight as wax “when closed. In the former, 

an almost constant current of air is passing through the 

numerous laps, more particularly in windy weather, and the 

necessity for artificial ventilation is of course considerably 

reduced thereby, whilst in very close or ‘‘tight’’ houses, 

the ventilators must be carefully managed if sudden and 

violent changes in the temperature and atmospheric moisture 

are to be avoided. 

Two sets of ventilators are usually provided, one placed 

along the ridge or apex of the roof, and another along the 

front or sides of the house. In the case of a lean-to 
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structure, it is evident that only two rows or sets of 

ventilators can be employed. The span-roofed form (which 

from a constructive point of view practically consists of two 

lean-to's placed back to back) admits of four rows—one on 

each side of the ridge and one along each side—while in the 

three-quarter span three sets are necessary, or at any rate 

desirable. 

The simplest, commonest, and on the whole best 

form of roof ventilator is that of the flap, which may 

either be glazed, or in the case of cheap structures 

consists merely of two or three lengths of match 

boarding joined together. The whole is 

hinged to the ridge-plank, or in some 

eases to a separate ‘‘ hanging-piece,” and 

opened by means of a casement-stay and 

pin, or by a lever or with a rod, eye, pulley 

and cord fixed to its lower edge (see Fig. 

18). 

In the Worthing district, where an 

immense area of glass is devoted to the culture of 

grapes, tomatoes, ‘cucumbers, etc., for market, the roof 

ventilators are almost invariably constructed to contain three 

squares of glass of the same size as that employed in 

the roof itself, the usual size (of the glass) being 20in. by 

16in. Each ventilator consequently covers four rafters 

or sash-bars, the styles, of course, overlapping the two 

outer rafters a little way. Where this class of venti- 

lator is employed, they should be hung alternately on 

each side the ridge (in span-roofed or three-quarter 

span houses), with a space between each, on the same 

side, equal to the length of a ventilator, or three widths 

D 

Fig. 18. 
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of glass (between the bars). See Fig. 19. For cu- 

cumber or forcing-houses, doxble the above distance 

between each ventilator will suffice, but it is at all times 

advisable to provide for plenty of ventilation rather than too 

little. 

Where a superior class of house is required, and 

a little extra expense is no object, continuous venti- 

lators along the ridge will be found decidedly prefer- 

able to those already described, as well as affording a 

much more pleasing appearance. (See Fig. 20.) These 

are constructed in much the same manner as _ the 
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Fig. 19, 

others, but are framed together in long lengths of 

12ft. to 20ft. or so, and 18in. or 2ft. in width. They 

may be rebated together at the ends, to prevent any 

leakage, if desired, and if fttted with proper gearing 

can be opened or closed along the whole of one side 

of the house, however long, at once. Of course, these should 

be fitted along both sides of the ridge in whole and 
three-quarter span houses. 

Years ago, sliding roof-ventilators were very generally 
employed, though they appear to be almost out of date 
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now. In the cases of roofs constructed with framed 

lights and heavy rafters, it is a very simple matter to 

make the upper half of every alternate sash or bay to 

slide up and down in suitable guides, each being fitted 

with a pulley and cord. Even where the roof is 

made without sashes, the spaces between the principal 

rafters being filled in with light bars and glass, as 

described on p. 17, a sliding light may be fixed in 

every second or third bay. The disadvantages of this 

plan are that heavy rafters and a good deal of sash-work 

are required, which of course add to the expense, while the 

Fic: 20. 

sashes cannot be opened in wet weather without admitting 

the rain. 

Ventilators made the whole length of the rafters, and 

hinged at the bottom instead of the top, are occasionally 

made use of, as is also a type consisting of a long narrow 

sash, usually the width of a single roof-square only, and 

hinged at one side (Fig. 21), but none of these forms are as 

effective as the ordinary flap-ventilator hinged to the 

ridge-plank. 

Cheap, low houses intended for the growth of bedding- 

plants, carnations, and so forth, may be ventilated at 

D 2 
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the ridge by fixing a length of light quartering along 

each side of the ridge-plank, parallel with and 6in. 

or 8in. from it. These, cut into suitable lengths; may 

be supported by means of light ‘‘ principal” rafters, 

placed 3ft. or 4ft. or so apart—3in. by 2in. stuff will 

do for these, if the house does not exceed 10ft. or 

12f. in width. The longitudinal spaces thus left on 

each side the ridge may be covered in with Tin. or 

Qin. boards, with a cross-brace screwed on here and 

there to pre- 

vent warping, 

hinged to the 

ridge, and 

fitted with 

small case- 

ment stays. 

These are 

easily opened 

and closed, 

and admit the 

air more 

evenly all 

along the house, though they of course obstruct the light to 

a certain extent, but where placed directly over a narrow 

central pathway, this is not a matter of any great 

importance. 

In the successful culture of tomatoes, peaches, 

chrysanthemums, and greenhouse plants generally, air 

must also be admitted at the bottom of the house at certain 

times, and even vineries are the better for a moderate 

amount of ‘‘ side-air’’ in very warm weather ; while towards 

Fig, 21. 
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the end of the season, when the fruit has been gathered, and 

the object is to get the wood thoroughly matured, vines and 

other fruit trees cannot be too freely exposed to the influence 

of fresh air. As already stated, however, front or side 

ventilators are not required in cucumber-houses, yet it is 

advisable to put in a few small ones at intervals, for the 

reasons already stated. 

In structures of the better class, this is usually pro- 

vided for by putting a wooden framework, from lft. 

to 3ft. or more in / 

depth, on the top of 

the side walls, such 

framework being fitted 

with glazed lights or 

sashes, either fixed, 

or hung from the upper 

plate, or rail, to be 

opened and closed at 

will, and thus admit 

air more or less, when 

required. This plan BIG.-22- 
necessitates the employment of two ‘‘plates’—the upper 

or eave-plate (A in Fig. 6), which carries the rafters, and 

a lower one, or “sill” (B in the Fig.) ; but it is decidedly 

the best system, and affords a very handsome appearance, 

when properly proportioned. 

Louvres.—Another method of admitting air at the 

bottom, and applicable to houses in which there is no glass 

at the sides or front, is by means of what are termed 

‘‘ louvres.” These are really wooden boxes built into the 

side walls, a few feet apart, and fitted with sliding doors or 

, 
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hinged wooden flaps (usually the latter), to enable them to 

be opened or closed at will. (See Fig. 22.) This system has 

been almost universally adopted by the Worthing growers, 

but though inexpensive, and, to a certain extent, effective, 

the louvres possess several disadvantages. 
The usual size of these louvres is about 3ft. in length 

(equalling four bricks), by a depth or width of Yin. or 12in. 

(three or four courses respectively) over all, and in order to 

enable them to be fixed well above the ground level, the 

walls are usually built 3ft. or 4ft. in height. The “stuff” 

of which they are made should, of course, be of the same 

width as the thickness of the wall, z.¢., usually 9in., and if 

not built in at the time they may be fixed afterwards by 

means of wedges, filling and pointing them all round with 

cement subsequently. 

The disadvantages of the louvre are that when opened there 

is a draught of air opposite each, but little or no current in 

the spaces between ; secondly, they admit no light at all 

when closed, and very little when open ; thirdly, they have 

a very unsightly appearance, while lastly, where several 

long houses are fitted with them, the necessary opening and 

closing occupies a lot of time, and they cannot very well be 

fitted with gearing of any kind. 

There is yet another method of admitting air at the 

bottom or sides of a house—a kind of compromise between 

the two already described—and an excellent one where 

plenty of air is required, and yet it is desired to avoid the 

expense of sashes, etc., though in this case also a double 

‘plate’ is necessary. This is to fix a continuous row of 

comparatively narrow wooden flaps, hinged along their 

upper edges, in a suitable framework, on the top of the 
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brickwork, as shown in Fig. 23. A 9in., or 12in. board, lin. 

or 1liin. thick, cut into lengths of 4ft. or 5ft., strengthened by 

a couple of cross braces apiece, and hung between the two 

plates, will answer admirably. 

For small structures, or where only a small amount of 

bottom air is required, even ordinary Tin. floor boards will 

be found quite sufficient. These may be hung with Paine’s 

LA 

Fig. 23. 

or Piper’s patent hinges, and opened and closed by means of 

small casement stays, with a button to secure each when 

closed, or gearing may be fitted to them, but in this case 

short arms and levers should be employed. 

I have used ventilators of this kind in several instances 

with great success and satisfaction ; they occupy but little 

room, and at the same time admit abundance of air, while 

they present a very neat and pleasing appearance. 
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Bottom ventilators, or “louvres,” are occasionally fixed 

in the side-walls below the staging, whether there are any 

Kia. 24. 

glazed or other 

ventilators above— 

on the top of the 

wall—or not. In 

this way, air may 

be admitted with- 

out its acting 

directly the 

plants, and in cold 

weather dangerous 

draughts or chilly 

airare thusavoided. 

Houses for pelar- 

goniums, begonias, 

and other plants 

on 

that enjoy a free current of air through them may be 

advantageously constructed in this way, and for some 

descriptions of orchids 

this is also a very 
suitable method. If 

there are hot-water 
pipes beneath the 

staging, air admitted 

thus will be warmed 

before it reaches the 

plants, especially if 

there is another wall, 

ge A & 

FIG. 25. 

also fitted with openings, next the pathway, as shown in 

Fig. 24. 
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In large and lofty conservatories, or where a very 

ornamental appearance is desired, top ventilation is frequently 

provided for in the method shown in Fig. 25. In this, 

there is what is termed a super-roof, with ventilators 

that are opened and closed by means of pulleys and cords, or 

by means of lever gearing. 

In what are termed tenant’s fixture greenhouses, the 

sides must necessarily be constructed entirely of wood, or 

wood and glass, any brickwork or concrete constituting it a 

(landlord’s) fixture. ‘‘Tenant’s fixtures,” if simply resting 

on a row of loose bricks (to keep the timbers off the soil), and 

not fixed to the ground in any way, are the property of the 

tenant, and can be removed by him at pleasure. 



CHAPTER III. 

WALLS, FOUNDATIONS, ETC. 

THE majority of horticultural structures, and certainly all 

those of the better class, are built on low walls of brick, 

stone, or concrete—usually the first. The sides of tenant’s 

fixtures, and other cheap houses are, however, frequently 

constructed of wood, and it has been stated in support of 

the use of this material that a lin. board will exclude as 

much frost as a Qin. wall. Wood is an excellent non- 

conductor of heat, we know ; but, though possibly correct in 

theory, this will hardly stand the test of practice. Beyond 

this, boards have a nasty knack of shrinking and gaping at 

the joints, as well as of cracking under the influence of heat 

and drought ; and when this occurs, a current of air is set up 

directly, and away goesall the atmospheric moisture, usually 

when it is most required. 

In low, cheap structures, intended for the growth of com- 

paratively hardy and air-loving subjects, such as carnations, 

‘‘ geraniums,’’ primulas, etc., and especially where the house 

is wide and the walls low and of an inconsiderable area, 

wooden walls or sides answer well; but all structures of a 

substantial and permanent character, and more particularly 

those intended for forcing, or in which a high temperature is 

to be maintained, must be constructed with walls of brick or 
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some other solid and impervious material. These retain both 

heat and moisture in a way that no wooden walls can do, 
however carefully constructed. 

Bricks are, of course, most com- 

monly employed for all work of 

this kind, but where stone is plenti- 

ful and cheap, it may be used with 

equally good results ; and concrete, 

composed of either coarse gravel 

or burnt ‘‘ballast””’ is also a very 

suitable material. Fic. 26, 

As a general rule, the walls of a greenhouse of any kind, 

even if of small dimensions only, should not be less than 

Yin. in thickness, i.e., consisting of two bricks laid length- 

wise of the wall, or what bricklayers term ‘‘nine-inch work ” 

(see Fig. 26). Very low walls, of not more than about 18in. 

in height may be built of a single brick in thickness, or 

‘(43in. work,’ but in this case cement mortar should be 

used, and a pier had better be put in every 

3ft. or so, either inside or outside. Walls 

of this thickness, thus strengthened with 

piers, may be as much as 2ft. in height, 

but if more than this, Yin. work should 

be employed throughout. If the piers are 

built outside, they may be very conveniently 

utilized to carry the guttering (see Fig. 

27). Where bricks are employed, it is 

easy to calculate the number required to | 

construct a wall of any given size and thickness. An ordinary 

brick, when set, measures as nearly as possible Qin. in 

length by 43in. in breadth, and 3in. deep, so that four 
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‘courses’ make just a foot of wall in height. Thus, a 

piece of Yin. wall, 50{t. in length by 3ft. high, would require 

50 x 4 = 662 or, say, 67 bricks in a single row ; multiply 

this by 12, the number of courses, and again by 2 for the 

double thickness, and the result is 1,604 bricks. Of course, 

a small allowance must always be made for waste and 

breakage. There are several different ways of laying bricks 

in a Qin. wall. The ‘‘old English bond” consists of a 

“header” and a couple of “stretchers” laid alternately in 

every course, but the ‘‘ stretchers’ in one course must come 

exactly over the ‘‘headers” in the one below. Then there 

is the Flemish bond, the Yorkshire bond, and others ; but 
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for greenhouse work as good a method as any is to lay 

alternate courses of ‘‘headers”’ and “stretchers,’”’ but always 

making the top course one of ‘‘ headers,” and, if possible, 

using a little cement in the last course or two, to make a 

sound job. In all brickwork, a joint in one course must 

never occur exactly over one in the next below. 

It is, however, necessary to have a ‘‘footing’’ of some 

kind before commencing a wall of either brick or stone. 

This may consist of one, two, or more courses of rough 

bricks laid in a shallow trench, each being a brick wider 

than the one above it (see Fig. 28). Concrete footings 

made with rough gravel, stones, or ‘‘ ballast ’’ (burnt clay), 
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mixed with hot lime and water, are frequently employed for 
greenhouse work, and answer admirably, but one ‘‘ wide” 
course had better be placed on it. A trench about a 
foot wide and Qin. or 10in. deep is taken out and filled 
with the freshly mixed concrete, this being well rammed 
down and levelled, and when ‘set ” the brickwork may be 
commenced. 

In some parts of the country brickwork is done by the 
‘“square,” a square being a piece equal to 10ft. square, or 
100 square feet, and a square of Yin. work contains 1,066 

bricks. Good “stock” bricks can usually be obtained for 

from 25s. to 30s. per 1,000, and the average cost of a square 

of brickwork, including mortar and labour, is from 40s. to 

50s. Good lime mortar ought always to be used, and if 

fresh and ‘‘hot’’ when used so much the better. If the 

bricks can be soaked or wetted before use the mortar will 

take a better hold and bind them very securely together ; a 

very little Portland cement mixed with the mortar causes it 

to set as hard as iron, and make very sound work. 

Where stone is plentiful and cheap this makes just as 

good a wall as bricks, but a stone wall should be somewhat 

thicker than a brick one—16in. or 18in. instead of 9in.—and 

if rough stones are used the mortar must be very good. 

Cement mortar is best. Good concrete also makes a capital 

wall for the purpose under consideration, but plenty of cement 

must be used in order to make sound work ; it is very false 

economy to be too sparing with it. Portland cement is now 

much cheaper than it used to be, and can be bought in large 

quantities at a very low rate; but a great deal of both this 
and labour is required in concrete work, and where good 

sound bricks can be obtained for about 25s. per thousand, or 

# 
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less, brickwork will be found but little if any more expensive 

than the other. 

When there are any louvre boxes or ties for the plates 

(see p. 53) to be worked in, these should be thought of and 

placed in time, as any omissions of this kind means pulling 

the work to pieces and a lot of waste of time and labour 

afterwards. 

Concrete walls should also be made quite 10in. to 12in. in 

thickness—preferably the latter. The concrete is, of course, 

kept in place while setting by a lining of stout boards placed 

on edge on both sides, and supported by means of pieces of 

stout quartering and ties across the top. Where the soil is 

clayey, plenty of ‘‘ballast’’ may be made by burning a 

quantity of the former in a heap, with small coal or ‘‘slack,”’ 

and when burnt through and getting cool the whole 

| | | | { is screened, the 

[+] moderately coarse 

part being. mixed 

with plenty of 

Portland cement, 

or lime and cement 

mixed, and water, to 

form the concrete. 

The boards must 

not be removed 

until the concrete 

Fra. 29. is thoroughly set. 

Spaces for the doorways, etc., must be left beforehand 

when building withTconcrete or rough stone in particular, 
as neither of these materials can be knocked about and made 

good again like brickwork. 

v v v 
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In the construction of vineries, if the vines are to be 
planted inside the house, the roots should be able to run 
outside as well as in the borders inside, so that a border 
must be made outside as well. To enable the roots to 
reach this, the walls 

are frequently built 

on low arches, as 

shown in Fig. 29, 

the crowns of the 

arches being just 

below the surface 'Fia. 30. 

of the soil, when the beds are made up. But brickwork 

of this kind is expensive, and if the walls are built with 

only shallow footings, the roots will usually find their way 

out all right. It is, perhaps, better, however, to put a 

couple of feet of ‘‘ pigeon-holed’”’ brickwork in below the 

ground level, or if some good flat stones are at hand, a 

row or two of rough arches may be built below the surface 

(Fig. 30). 
Where the sides, or walls, are to consist of wood, a good 

method of going to work is to drive or sink stout square 

posts in the ground to a depth of 18in. or 24in., and 3ft. 

or 4ft. apart, and mortice or simply ‘‘spike” the plates 

on to the upper ends of these posts or uprights. Of course 

these must be fixed exactly in line, and all the tops cut 

perfectly level and true before putting the plates on. It is 

also a good plan to give all such posts a good coat of tar, or 

what comes to much the same thing, to just char the lower 

ends all over rather higher than they will be sunk in the 

ground, before putting them in place. This will cause them 

to last infinitely longer than if used without any prepara- 
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tion. A lining of lin. or 3in. boards (tongued and grooved) 

should be nailed on outside, and another lining or ‘“‘skin”’ 

of rather thinner material put on inside the posts, will 

render the structure much ‘‘tighter’’ and warmer. The 

space between the two ‘‘skins” may be fitted with sawdust, 

which being a capital non-conductor, will exclude more cold 

than a brick wall. 

A very inexpensive and useful span-roofed structure, 

suitable for carnations, roses, tomatoes, pelargoniums, 

and bedding plants generally, may be constructed by 

driving in uprights along each side and fixing the plates 

on to them, as above; but instead of a double lining of 

boards, simply nail on one or two rows of stout Gin. to 

Qin. boards, previously well tarred, on the outside. If side- 

ventilators are required, nail the lower row, or rows, on 

only, and cut the upper one into lengths, corresponding 

to the distance between the uprights, and hang them to 

the plate by means of Paine’s patent joints (see Fig. 58). 

Tack a thin fillet, 1jin. or 2in. wide, along the bottom 

of each flap, outside, so as to overlap 3in. or so, and 

make a tight joint, and screw a button on so as to secure 

each length when closed. If the plate is fixed on the 

uprights so as to overhang them by the thickness of the 

boards, these will go on flush with the former, and a 

thin fillet tacked on all along over the joints will prevent any 

draught, and make a tight job of it. A row of loose bricks 

had better be laid along the bottom for the lower edges of 

the boards to rest on and keep them off the ground. These 

(bricks) may be banked up slightly and made tight with some 

ashes or rough mortar put on outside. Such a structure, 

with a sunk pathway along the centre, and the beds raised 
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only a few inches above the general level of the ground 

outside, will contain a quantity of growing stuff, with a 

very small cubic capacity, and if not more than 10ft. or 12ft. 

in width, may be sufficiently heated by means of a single 

row of 4in. piping running all round the house only. 



CHAPTER IV. 

THE WOODWORK, 

THE principal parts of woodwork employed in the con- 

struction of greenhouses, as shown in Fig. 31, are as 

follows: the wall, or eaves-plates, a; the rafters, B; the 

ridge-plank, c; the purline, p; the standards, =; the venti- 

ed 
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Fig. 31. 

lators, F; the hanging pieces, c ; the seats, H; the louvres, 

1; and in the ends—the door, x ; the door frame, Lu; the 

transom, M; and the end bars, n. 
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Wall-Plates.—The proper sectional form for an ordinary 

wall-plate, to rest on a brick or other wall, and carry the 

lower ends of the rafters direct, as shown, is illustrated in 

Fig. 32. It will be seen that the upper 

surface is bevelled or champfered off 

both inside and out, the inner face being 

both wider and flatter than the outer 

one. The plate is thus bevelled in 

order to throw off all moisture and Fic. 32. 

prevent decay. The outer bevel should be of the same angle 

as the pitch of the roof, as shown. For houses of moderate 

size, say 1O{t. to 15ft. in width, the wall-plates should be of 

din. by 3in. stuff at the least ; 4in. by 3in. will do for small 

structures, but in wide structures (20ft. to 30ft.), or when 

great solidity is required, plates of 6in. by 4in., or even 

larger stuff, are frequently employed. 

The correct form for the upper and lower, or sill, plates, 

where the sides consist in part of glass, is shown in Fig. 33 ; 

the rebate or shoulder, shown at a, may either be worked in 

the stuff, as shown at B, or formed by tacking on a stout 

bead or fillet afterwards, as at a. The groove shown at c 

is provided to prevent any water 

running down the face of the 

Py DAY wall below, or soaking in beneath 

‘a the plate. This must, of course, 

x A overhang the wall about 1jin., 

Fig. 53. as shown in the sketch. The 

upper plate is square in section, as shown at D, with a 

rebate or fillet on the under side. 

When several lengths of plates are required, they should 

be halved together, as shown in Fig. 34, each joint being cut 
EB 2 
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from 8in. or Yin. to 12in. in length, according to the size 

of the stuff. To make a joint of this kind truly, run the 
marking guage—set to the exact half of the thickness of the 

ee 
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quartering—along each side and across the end, and then 

mark with a square across the end of the piece to be cut out. 

Now cut about half-way down on one side with a rip-saw ; 

reverse the timber, so as to prevent the saw running af all, 

and cut down from the other side. When the saw has run 

far enough, cut the piece off across the base, slanting the 

saw very :slightly inwards, so as to make a close joint. 

Give each face a thick coat of paint or Stockholm tar, and 

secure with about five stout screws. 

End-plates are made as shown in Fig. 34, the rebate, to 

take the lower ends of the squares of glass, being placed out- 

side. These, and the side- or wall-plates, are also halved 

and screwed together at the corners, and here the latter must 

; overlap the end-plate, so that the end rafters 

may be properly fitted and secured at the 

base. 

When all have been fitted, the plates, 

which are usually left rough on the under 

sides, should be well bedded in good lime 

Fig. 36. mortar—or-a mixture of mortar with a little 

Portland cement may be used—on the top of the walls, 

driving them down well with a mallet, where necessary, 

until the spirit level shows a perfectly flat and even surface. 
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It is as well to place a piece of wood between the mallet and 

the timber in all work of this kind, to prevent any bruising of 

the latter. 

Ordinary plates, for both sides and 

ends, are usually fixed ‘‘flush” (ie. 

level or even) with the outside face of the 

walls, though it is a good plan to draw 

the former, at any rate, in an inch, in 

order to allow of a line of cement 

being run along afterwards (see Fig. 

36). This helps considerably to keep BUG. a: 
the plate from shifting. In some cases, however, the plates 
are fixed flush with the inside of the wall, and when this is 
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done, the gutter is usually bedded in mortar or cement on 

the outer course. But this plan has a somewhat clumsy 

appearance, and if there is any leakage or overflow from 

the gutter, the wall is always wet, and soon gives way. 

Bedding the gutter on piers built 

outside the wall proper is quite 

another thing. Lower or sill-plates 

poe must always overhang the face of the 

wall by lin. or ljin., so as to allow 

Ci 7 the drip to fall clear of the wall. 
Z | Various methods are employed to 

= 7 ; counteract the thrust caused by the 

_ tendency of the weight of the bars 

and glass to force the wall-plates out- 

wv wards. Where the feet of the 

FIG. 37. rafters rest directly on the wall, or 

rather on the wall-plates, a good method of securing these 

last is to build into the wall pieces of flat bar-iron bent to 
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the form shown in Fig. 37. A hole is drilled at a, and a 

screw put in. One of such holdfasts placed every 5ft. or 

6it. will effectually 

prevent the plate from 

shifiing, or if it does 

the wall must go too. 

If the iron is just let 

in to the plate at a, 

a neater appearance 

will be afforded. 

Another way is to 

secure the plate at 

intervals by means of 

a round iron rod 

passing through the 

FIG. 38, plate. and through a 

standard supporting the purline, with a head at one end and 

a thread and nut at the other. If iron standards are used, 

or it is not considered desirable to weaken wooden ones 

by making holes through them, an iron strap or collar may 

be passed round each, and 

tightened up, as well as 

secured to the rod, by 

means of a bolt and nut, 

passing through a hole in 

the rod. This makes a 

very sound and good job. 

If there is no purline or 

standards, the rods may 

be bent down and secured to stout posts sunk in the bed or 

floor of the house, or to the staging if there is any. 

1 
Fie. 39. 
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In structures with glazed sides and two plates, the upper 

one may be tied in by means of rods secured to the standards, 

by means of cast iron brackets screwed to the rafters 

and uprights, or 
muntins, at the sides, 

or by spandrils at the 

apex of the roof (see 
Fig. 38), all of which 

tend to keep the bars , B C 

from giving out, and 

consequently keep 

the plates in place, or lastly by means of rods passing from 

the plate at the bottom toa pointa little way down the rafters 

on the opposite side, as shown in Fig. 89. Ordinary hori- 

zontal cross-ties from rafter to rafter above will also prevent 

the plates giving way, but in addition to these it is as well to 

secure the plates directly in some way. 

Rafters.—Plain or principal rafters consist simply of 

lengths of ordinary rectangular quartering, which may vary 

in size from 3in. by 2in. to 8in. or even Yin. by 24in. or 3in., 

according to the size of the structure and 

length of the rafters. In conservatories, and 

other ornamental structures, the principal rafters 

are frequently moulded more or less elaborately, 

or if even simply champfered at the corners, 

their appearance will be improved considerably. 

Sashbars, of which the larger sizes are 

frequently used in place of rafters, but taking 

Fic. 41. the glass direct (see p. 17), are made in several 

sizes and patterns, some of which are shown in Fig. 40. 

The strongest, simplest, and best form for ordinary purposes 

Fig. 40. 
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is shown at 4; but where an ornamental appearance is 

desired either of the others may be chosen. The form shown 

at Fig. 41 is Tucker’s patent anti-drip roof bar, designed 

for use in orchid houses, etc. The 3in. by Ijin. size of a 

pattern will safely carry a roof of even 2loz. glass up 

to 7ft. or Tit. 6in. in length (of rafters) even without a 

purline, and up to 9ft. or 1Oft. with this aid. In exposed 

or windy localities it is, however, safer and better to employ 

the 3in. by 2in. size, which will easily carry the heaviest 

roof up to 15ft. or so, with a purline, or to 10ft. or so 

without, the bars not being more than 16in. to 18in. apart. 

It is, however, always the best and safest plan to put 

a purline and standards in, however stout the bars may 

be, certainly where the rafters are long; but if principals 

are employed a purline is seldom necessary. 

As regards the various methods of constructing the roof, 

sufficiently full detailed instructions have already been given 

on pp. 17 and 18, so that very little remains to be said upon 

that part of the subject here. Houses constructed entirely, 

or principally, of framed lights or sashes, possess one rather 

important advantage over those built of bars and glass in 

the ordinary way, in that should the necessity for removing 

them ever arise, they are easily taken apart and recon- 

structed, while, in pulling the others down, a good deal of 

glass is almost sure to get broken, and the ends of the bars 

have generally to be re-cut before erecting again. Con- 
sequently, houses of the more portable type are really more 
valuable than the others. 

When cutting the ends of the rafters or sashbars, much 

the best method is to use a mitre-box, made beforehand to 

the right angles, one for the top and one for the bottom. 
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These angles can be obtained either from the working plan, 

if on a sufficiently large scale, or a first pair of rafters may 

be cut and fitted to the plates and ridge exactly, 

and the mitre-box be made from these. WY 

When nailing in the bars a guage should be used - 

to keep them at the exact distance apart to take \ 

the glass easily, yet without too much play. A = 

bit of plain lath or bead will do, and it should be Fie. 42 

cut to a bare 1-16th of an inch longer than the exact width 

of the glass. This will allow of the latter going in just right, 

if each bar is pushed up tight to the gauge top and bottom. 

Only those who have tried it can know the trouble and 

nuisance it is to put in glass with bars tin. to in. too far 

apart, and when done it is almost sure to leak badly. 

The bradawl must be used in both ends of the bars before 

nailing, otherwise they will probably split, the smaller sizes 

in particular. 

The end-rafters, which are usually 

made a little stouter than the rest, 

are worked to the section shown at 

Fig. 42. 

Next, the construction of the 

eaves, and the manner in which the 

drip-water is carried into the gutter, 

needs some amount of consideration. 

Ot course, where framed lights or 

sashes are used, the lower edge of 

the bottom rail is projected 2in. or Fig. 43. 

3in. beyond the plate, and from it the water drips directly 

into the gutter ; but where only glass and bars are employed 

an arrangement of some kind is necessary. The lower edge 
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of each square of glass may, of course, be projected beyond 

the plate far enough to allow of the drip falling in to the 

gutter ; but when this is done the glass appears to be peculiarly 

liable to breakage, and unless each square sits down very 

closely on the plate, a good deal of air 

will find an entrance at this point. 

In some cases, a strip of zinc, about 

4in. wide, is tacked along the outer face 

of the plate, overhanging sufficiently to 

allow of all the drip falling into the 

gutter. The glass is brought down as far 

Fig. 44. as the edge of the plate, and, of course, 

overlaps the zinc an inch or two. Copper nails should be 

used to fasten the zine in place. 

Yet another way, and one much favoured by the growers 

in the Worthing district, is to tack on to the outside of the 

plate a diamond-shaped fillet or bead, as in Fig. 44. This 

supports the lower edge of the glass, and conducts 

the water into the gutter. 

But decidedly the best method of all, in my 

opinion, is the adoption of a wooden ‘‘drip,” 

consisting of a board, 44in. to 6in. wide, and in. 

or #in. thick, fixed as shown in Fig. 48. 

If fixed as at a, with the upper edge flush with 

the ridge on the plate, the ends of the bars 

can be just sawn to shape, but if carried up 

higher, as at B, the ends of the bars must be 

chiselled out. This affords perfect support to the glass, and 

makes a very neat and tight job. By nailing a 24in. by 3in. 

batten (planed) on to the lower edge of the drip-board (as at 

B in Fig. 43) at right angles, and giving the whole a good 

Fia. 45. 
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coat of tar, an excellent gutter may be obtained with a very 
slight extra expenditure of material and labour; but in a 
level house, if such a gutter is of any considerable length the 
drip must be sloped to secure a fall, and in this case it should 
be cut from a wider board. 

Double plates, or gutters, of cast iron are now manu- 

factured. These, bolted on to iron uprights, or posts, are 

at once very strong and inexpensive, and will be found most 

useful where several span-roofed structures are erected side 

by side (see p. 14). 

The Ridge.—This is a stout plank employed to butt the 

upper ends of the rafters or sashbars against, in order to 

‘separate and keep them at their proper distance. A good 

average size for a ridge-plank is Zin. by 14in. or 1Jin.; in quite 

small structures a somewhat slighter piece may be employed, 

and for houses of 20ft. or more in width a heavier ridge, 

of say Sin. or Yin. by 1ldin. or lin. stuff is better. A 

square groove, about 3in. wide and din. deep should be run 

along both sides to take the upper edges of the glass (see 

Fig. 45) ; but where the roof is composed of framed lights; 

or sashes, no groove is necessary. In the ridge-plank for 

a lean-to structure, a groove should be run on one side 

only. This (plank) is usually secured to the wall by means 
of stout nails, driven into wooden plugs in the brickwork, 

or with holdfasts. The groove should be run about halfway 

up the plank, or rather less, as shown, but, in any 

case, there must be width enough abore the bars (rafters) 
to permit of the ventilators being properly hung. If the 

ventilators are 2in. thick, there should be a clear 2jin, 

of ridge above the top of the rafters, and if the pitch 

is at all steep, 3in. will be better. The groove, which 
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must, of course, be filled with putty before putting the 

glass in, may be dispensed with by tacking a short length of 

beading, or fillet, in between the bars, to support the upper 

edge of the squares, these being well bedded in putty, 

trimmed off and 

=. painted ; but this plan 

= =" is only a makeshift. 
Bal Eee ae The lengths of 

Pere aS ee ore ee 
¢ + yridging are joined to- 

Fia. 46. gether by  scarfing 

the ends, as shown in the accompanying sketch (Fig. 46). 

In this, a is a wooden wedge, driven in to tighten up the 

joint, and cut off flush on each side afterwards ; a couple of 

long nails or screws at B and c make the joint complete. 

Such a joint in a Tin. plank should be 16in. to 18in. long. 

Capping.—This is a length of wood worked to the 

sectional form shown in Fig. 47, and fixed on the top of 

the ridge-plank, as shown. Its use is partly to protect the 

ridge from the weather and partly to prevent any drip 

from entering along either side of the ridge, or along the. 

top of the ventilators. When these are hung 

directly to the ridge, the capping is quite 

effectual for this purpose, but where a hanging 

Piece is employed the joint comes just outside 

the capping, and in such cases it should be 

covered with a strip of thin canvas or stout 

calico, well tacked down top and bottom, and painted two. 

coats. 

, Purline,—This is a stout horizontal bar, or piece of 

quartering, fixed along crosswise of the rafters and about. 

hali-way between the ridge and wall or eave-plates. 
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Tt serves the double purpose of keeping the bars or rafters 

equi-distant and in their proper places in the middle, and 

also of supporting them at this point, and preventing any 

‘sagging ”’ of the roof from 

the weight of the glass, 

wind, or snow. A purline 

should always be supported 

at intervals of a few feet— 

6it. to 10ft., according to 

circumstances—by means of 

‘¢standards” of wood or 

iron. A purline increases 

the strength of the roof con- 

siderably, especially when 

the pitch is comparatively 

low. With a purline fixed FIG. 48. 

half-way up, a 3in. by 1Jin. sashbar will carry a roof 

up to 10ft. or even 12ft. of rafter capitally, even with 
2loz. glass, except, perhaps, in very exposed or windy 

places, when the 3in. by 2in. bars would be better and 

safer, particularly if wide squares of glass are employed— 

say over 15in. A portion of purline, with standards, fixed, 

is shown in Fig. 48. 

Where principal rafters are employed, no 

purlines are required, unless the rafters are 

very long indeed, though short iron bars are 

usually fixed between the principals, just to 

Bige dd: take the weight of the slighter bars. For this. 
purpose, lengths of angle-iron are very suitable, making a. 

very strong and neat job; a hole should be drilled opposite 

each sashbar, and a screw put in. In narrow houses, with 
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rafters of 7{t. or less in length, no purlines are necessary, 

that is, if the bars are of not less than 3in. by 1din. stuff. 

The neatest and best of all materials for a purline is 

1din. or 1din. angle-iron, with a hole drilled opposite each 

rafter, and a liin. screw put in. This obstructs scarcely 

any light, and is at once neat and very strong. It may be 

supported by means of either wooden or iron standards, 

but the latter are preferable, as being lighter and more 

durable. The only objection to this form of purline is the 

extra cost, which is much more than that of wood. 

Lengths of 38in. by 3in. quartering, ripped down 

diagonally (or corner-wise), as shown in Fig. 49, are 

frequently employed. These are easily nailed 

to the bars, top and bottom, and present a flat, 

or nearly flat, surface below to take the top of 

the standard. But, though more troublesome 

to fix, having to be ‘‘ skew nailed” to the rafters, 

ordinary 3in. by 2in. quartering (planed, of 

Fig. 50. course), is somewhat better on the whole, 

obstructing less light, and being more easily jointed or 

halved together. In this case, if wooden standards are 

employed—these should be of 3in. by 3in. stuff, or 4in. 

by 3in., for large structures—they need only be notched, 

or ‘‘bird’s mouthed,” as a carpenter would say, at the 

top, to receive the purline. Standards made of Itin. 

or 1iin. gas-barrel are frequently employed, and are both 

neat and strong. These had better have a thread run on 

each end, and a plain collar screwed on the bottom, to be 

built into a brick pier at the bottom, or fixed on a bed of 

concrete, with another collar drilled with three or four holes 

to screw it to the purline on the top. The lengths of piping 
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are, however, sometimes split down 3in. or 4in. at each 
end, and the halves bent and hammered out flat, a hole or 

two being drilled or punched for screws in each of the top 

arms, as shown in Fig. 50. But this is a somewhat 

clumsy method, and cannot be recommended for first-class 

work, 

Whether iron or wooden standards are used, the lower 

ends must be sunk a foot or more in the ground, and firmly 

fixed in a mass of concrete or brickwork, as shown in 

Fig. 31. 

Besides acting as supports to the roof, standards are 

often very useful for supporting shelves, to assist in 

carrying staging, and for tying in the wall-plates, as well 

as helping to keep the house in shape, as shown in the 

sketch. 

In wide houses, if the pathways come awkwardly and 

prevent the standards being placed so as to carry the purline 

in its proper position—along the middle of the rafters—the 

difficulty may be overcome by using levers, or by placing 

the standards in a sloping position, as in Fig. 31. When 

this is done, the standards take the inward thrust of the roof 

from wind, etc., better, but do not aid to keep the structure 

upright as the vertical ones do. 

In Fig. 38, the different methods of tying the roof of a 

greenhouse of any kind or size together, are shown. The 

ordinary tie-bar, if iron, should be bent downwards to the 
proper angle, as shown in the sketch, and two or three holes 
for screws be drilled in each end. 

The spandril, at least when employed alone, is only 

applicable to structures of comparatively small size, but the 

others may be employed in houses of any dimensions. 
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Tn large structures, where the roof is very wide and heavy, 

standards are sometimes placed to support the ridge at 

intervals, as this has a tendency to come down a little at 

the joints, but these are seldom necessary if the structure is 

properly tied together in other ways. Where the rafters are 

long, and great depth is inadmissable, the principals may be 

considerably strengthened by an arrangement of tie-rods 

as shown in Fig. 51. 

It will be plainly seen that if the plates are so secured 

that they cannot bulge or give in the least, the ridge cannot 

possibly ‘‘come down,” and consequently requires no extra 

support. Where several span-roofed houses are built side 

by side, yet separately, with side-glass and ventilators, it 

Z ~~ 
i eS | aed 

Pig. 51. 
is a good plan to fix a stout iron bar, with a T or cross- 

head and a couple of screw-holes at each end, at intervals 
between the upper plates of each pair, as shown in Fig. 4, 

This fixes them securely at the right distance, and prevents 

any bulging absolutely. 

Ventilators.—-These, whether for the roof or sides, are 

made in exactly the same manner as an ordinary frame- 

light or sash, each consisting of a pair of styles, rebated 

on the inner edges to take the glass, and a top and bottom 

rail, each with a tenon cut on both ends to fit into 

corresponding mortices in the styles. They may, however, 

be made of any (rectangular) form and size, and are filled 

in with one or more lengths of slight sashbar stuff running 
parallel with the styles, according to the width of the glass 
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and the number of widths in the ventilator. The top rail 
should be the same thickness as the styles—these ought to. 
be cut from 2in. stuff in all cases, though in cheap work 
that 1jin. in thickness only is frequently employed—. 

and is also rebated on the inner or lower edge, for the glass, 

though a groove is sometimes run along instead. The 

bottom rail is, however, made wider—4in. to 6in.—and 

is only the thickness of the styles /ess the depth of the 

rebate—that is, its upper surface, on which the glass. 

rests, is made flush with the rebate in the styles and. 

the top rail. The smaller bars are mortised into the: 

top rail about an inch, and the lower ends just let into. 

the bottom one for about half an inch, a ‘‘ tail” of the. 
upper portion (above the rebate) 13in. or 

Zin. long, being left and tacked down to ———— 

the face of the lower rail, as shown in (WSs 

Fig. 52. Fig. 52. 

A common form of ventilator is that of an oblong, 

or nearly twice as wide (along the rails) as deep. A 

ventilator with the styles and top rail made out of 3in, 

by 2in. stuff, and about 54in. long by 24in. or 25in. deep, 

will just take three squares of 20in. by 16in. glass, and will 

cover four l4in. bars at the same distance (16in.), or three 

spaces, nicely, with an overlap of about lin. at each end, which 

is just right. A ventilator should overhang the seat by lin. 

or ldin. at the bottom. A small groove is sometimes. 

ploughed along each side of such ventilators, about tin. 

from the edge, and on the under side. This is intended to 

prevent any drip driving in between the styles and the bars 

of the roof in stormy weather, but it is scarcely necessary. 

Roof-ventilators of the usual type (see p. 33) are almost 

F 
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invariably hung either directly to the ridge-plank, or else 

to a “hanging piece” fixed to it (see Fig. 31), by means 

of hinges of some kind. The ordinary ‘‘ butt’ hinges are 

however very unsuitable, as, if unused for a time, they soon 

rust together and stick, with exposure to the weather, 

and when the ventilators are opened again, become 

wrenched off. What are termed ‘‘water joints” are 

better, but not sufficiently exact for anything but very rough 

work. What are termed cross-garnets are more suitable, 

but even these ‘‘stick” sometimes, and they are decidedly 

inferior to Paine’s patent joints, or hinges. These are 

made in pairs, right and left, in 

malleable cast-iron, and while 

working very truly they cannot 

possibly hang or stick ; they also 

aid in keeping the framework of 

the ventilator together (see Fig. 
53), and, lastly, they are very 

inexpensive. Piper’s patent hinge is a still stronger and 

better-finished article, very suitable for first-rate work, 

but naturally more costly than the last. 

A point gained by dispensing with hanging-pieces, and 

hanging the ventilators directly on to the ridge (in this case 

their upper edges must, of course, be bevelled, or champ- 

fered, to the proper angle), is that the joint. is brought 

under the capping (where this is used), and any ‘‘drip” at 

this point thus prevented. A hanging-piece is, however, 
more easily fitted closely to the ridge, and if its lower edge, 

as well as that of the ventilator, is planed quite true, the 

joint will be so close as to be almost, if not quite, watertight. 

Care must, however, be taken in all cases not to hang 

FIG. 53. 
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ventilators so tightly that they cannot ‘‘sit down” easily 

and well, or so that they ‘‘gape” at the bottom when 

closed. In fact, great care ought always to be bestowed on 

the proper hanging of ventilators, as unless they fit closely 

at all points, there will be a considerable loss of heat in 

windy weather, to say nothing of the inconvenience and 

damage caused by drip. 

Before proceeding to consider the ventilator seats, 

another point of some importance must be dealt with. 

This is whether the bars should be carried through to the 

ridge beneath the ventilators or not (see a and B, Fig. 54). 

The latter plan has the neater 

S655 > and better appearance, and in this 

Zs case the ventilator seat can be put 

in in one piece, and a close fit is 

thus more easily made between 

Fig. 55. the two. If this method is adopted, 

a tenon should be cut on the end of each short bar (see Fig. 
55), to fit into a corresponding mortice in the seat. The 

seat should be made of fairly stout stuff, 13in. or 2in. thick, 

and rebated or grooved on the lower side to take the upper 

F 2 
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edges of the glass ; though, failing this, a fillet, or bit of 

beading, tacked on will answer nearly as well. 

When the ventilators are placed opposite each other along 

the ridge of a span-roofed, or three-quarter-span, house, 

or in the case of a lean-to structure, the plan just described 

is an excellent one, and may be safely adopted, provided 

that the ventilators are not very long. But when they 

are placed alternately on each side of the ridge, according 

to the usual and proper practice, this objection to the plan 

of cutting the ends of the bars off beneath the ventilators 

occurs—that the thrust of the bars or rafters on the 

opposite side of the ridge-plank forces the latter, unless a 

very heavy one, slightly out of line, and then the ventilators, 

or the hanging-pieces, do not fit well, gaping at each end, 

unless hollowed a little in the middle. It is, consequently, 

better to carry the bars right through to the ridge, certainly 

where the usual three-square ventilators are employed, 

fitting short lengths of ‘seat’ in between the bars, and 

thus ensuring a straight ridge. With continuous ventilators 

it will usually suffice to carry every alternate or third bar 

‘through ; though these should be opposite each other on 

each side, and where principal rafters are used these only 

need be of the full length, with a stout seat to carry the 

ends of the smaller bars safely. 
Glazed side- or front-ventilators are framed together 

in exactly the same manner as those in the roof, with two 

styles, a top rail of the same thickness, and a thinner and 

wider one at the bottom, and two, three, or more light 

sashbars disposed equidistantly between. In conservatories 

and other large structures the side-lights are usually of 

considerable depth—from 3ft. to 5ft., or more—and, as a 
4 
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rule, the majority are fixed, only one here and there being 

hung; but for the best class of houses for ‘‘ growing ” 

purposes, the system of low roofs and side lights—all 

‘‘hung”’ so as to be opened at will—is decidedly preferable. 

The Ends.—In constructing the 

ends of a house, the usual way is to 

fix a proper ‘‘plate’” (see Fig. 35, 

p. 52) level with either the lower (or 

wall) plate, or sometimes with the 

upper (or eaves) plate, if there is one, 

and then to fill in the rest of the space with light vertical 

bars, cut to the angle of the end rafters at the top, and tacked 

in top and bottom. If there is a door, however, what 

is called a transom is put in (see Fig. 31, p. 50) at the 

same height as the lintel would come; or if this is high 

enough, level with the upper plates of the house. But as 

the transom, which is really a lintel carried right through to 

the outside timbers at each end, usually comes above 

even the upper plates, the ends have to be cut to the 

proper angle and secured to the end rafters by means 

of nails, or, if possible, a shoulder or ‘‘ return” should be 

left and nailed on inside as well. In lofty houses it is 

usual to put in a transom, or even two, in the ends, 

whether there are any doors or not (see Figs. 56 and 57). 

Unless rebated on the top—which is 

= advisable, as a rule—short lengths of 

‘beading, or fillet, should be tacked in 

TSP ee between the ends of the bars, on the tran- 
som (end-plates are always rebated), to take the lower edges 

of the glass, and the same thing may be done below, 

or a groove may be run along instead. The lower ends 
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of the (vertical) bars may be let (mortised) }in. or #in. into 

the transom and wall-plate ; but if this is done the tenons 
ought to fit very tightly, and the holes have a good dab of 

thick white (lead) paint, so as to prevent any soakage of 

water into the wood. Another way is to tack a strip of 

beading all along (if there is no rebate) first, then cut the 

ends of the bars with shoulders, and simply skew-nail each 

in its place. This may be done at both top and bottom. 

It is an excellent plan to champfer off the upper surface 

of a transom, on the inside, in order to prevent any lodg- 

ment of water, though this is seldom done. 

Where there is no door, the end of a comparatively low 

structure is simply filled in with light bars, fixed vertically at 

the right distances, as above. The 2in. by 1#in. is a useful 

size of bar for such work. In the absence of a door, a 

large hanging ventilator is frequently placed in the end of a 

span-roofed house. 

Remember, when nailing in the bars, whether in the roof 

or ends, that it is impossible to be too careful in fixing them 

at exactly the right distance apart. If too ‘‘tight,” great 

difficulty will be experienced in getting the sheets of glass 

in place, especially as one or two, a shade wider than the 

rest, are sure to be found here and there—this it is almost 

impossible to avoid—and if the bars are fixed at the bare 

width of the glass apart, there will probably be a lot of 

troublesome cutting to do, as well as great difficulty 

experienced in getting most of the glass in at all. If, on 

the other hand, the bars are put in too ‘‘wide” there will 

be too much play, and some of the squares will drop 

through altogether, causing a lot of extra trouble, and 

altogether preventing anything like sound work being made. 
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I always allow a bare j;in. “play” only, and find this 

answers admirably. The gauge should always be used again 

when nailing or screwing the bars to the purline, or vice 

versa, and take care that the former are fixed straight. 

Houses of any considerable size ought always to be fitted 

with gearing of some kind, to avcid the immense amount 

of time otherwise occupied in opening and closing the 

numerous ventilators. Several descriptions of gearing 

are now manufactured, but at once the simplest, most 

easily worked, and best, is Paine’s Counterbalance gearing, 

which is, moreover, by no means expensive. With this 

all the ventilators in one row are opened and closed 

simultaneously by means of a length of ordinary in. 

or lin. gas barrel, firmly screwed together and working 

in proper cast brackets, or carriages, screwed to the rafters 

or uprights. On to this are firmly keyed the levers, each 

with its connecting rod, to actuate each ventilator, and 

at intervals other short levers, each carrying a heavy cast 

iron weight, are fixed in such a manner as to counterbalance 

the weight of the lights completely, and thus enable them 

to be opened or closed with the greatest ease. The rod 

is worked by means of a toothed wheel and worm, which 

may be placed at either end, or in the centre of a long 

house, and is actuated by means of a rod and hand wheel 

fixed in any convenient spot. 

Gutters.—These are referred to now, because, in some 

cases, they enter in part into the construction of a house, 

or houses, as will be seen presently. Gutters of some kind 

ought always to be provided, for not only is a plentiful 

supply of rain-water at all times useful, but this, being 

perfectly pure, is invaluable in good  plant-growing, 
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especially for syringing, etc., as containing no mineral 

matters, it leaves no deposit or discolouration of the 

foliage. Again, where there are no gutters, the water 

‘from the roof is shot directly on the ground, rendering 

the soil sodden and soft in times of heavy rain, and 

often causing the foundations to become rotten and give 

way, and in the, case of vineries rendering the borders 

sodden and sour. 

The ordinary half-round guttering, about din. diameter, 

is usually employed for greenhouse work, and is fixed 

either by means of common brackets, or if there are piers 

built at intervals outside the wall, the gutter may be 

conveniently bedded on these. For houses built with side 

A B glass and two plates, 

y, the gutters must, of 

course, be fixed to 

\ the upper one, and 
Fic. 58. in this case, the ogee 

or O.G. pattern is most suitable, as being at once more 

easily fixed (with long screws), and affording a neater 

appearance. 

Low span-roofed houses built with a ‘‘drip” board 

along the eaves are easily provided with gutters by nailing 

@ small neat batten at right angles to the drip, along its 

lower edge, as described on p. 58. 

Gutters between two or more span-roofs, constructed 

contiguously (as in Fig. 5), should be wide enough for a 

man to walk along easily, that is to say, 7in. or 8in. in the 

clear, or more if convenient. Such gutters may be con- 

structed in either of the ways shown at a, and B in Fig. 

58, and should either have a good coat, or two, of tar 

N 
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or pitch, or better still, be lined with lead. Cast-iron 

gutters are now made for this and similar purposes, and 

are at once strong, useful, lasting, and comparatively 

inexpensive. 



CHAPTER V. 

GLASS AND GLAZING, PAINTING, ETC. 

The abolition of the duty on glass, and the consequent 

reduction in its cost, gave an enormous impetus to indoor 

horticulture generally, and to a great extent accounts 

for the marvellously low present prices of forced fruit, 

flowers, and glass-house produce in general. While the 

duty remained in force, a greenhouse was a luxury only 

within reach of the rich, but now even the careful and 

industrious working man can indulge his hobby for 

cultivating tomatoes or choice flowers to a moderate 

extent, while the total amount of glass employed in the 

horticultural market trade throughout the country is 

really enormous. ‘ 

The foreign (Belgian) glass is even cheaper than the 

commonest description of English make, but at the same 

time it is decidedly inferior in both quality and colour, 

and where a little extra expense is no object, a fairly 

good quality of English glass should be employed. The 

foreign glass is usually distinguished by an extreme. 

hardness and brittleness, as well as by a decided bluish 

or greenish hue, which is most noticeable when viewed 

edgewise of the sheets. It is also too often full of 

‘« feathers,” ‘‘ waves,” and other imperfections, which are. 

held by some growers to ‘‘ draw” the sunlight, and. 
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thus have a very unfavourable effect upon the plants 

growing beneath. The foreign glass is also, from its 

hardness, more or less difficult to cut, and very liable 

to “fly,” while good English glass is nearly white in 

colour, cuts ‘‘soft”? to the diamond, and yet is tough 

and does not readily crack or fly. Some makes or 
‘‘brands” of the Belgian glass are considerably superior 

to others, but none are equal to good English material 

in softness, toughness, and transparency. Clear glass 

naturally admits more light than inferior qualities, and 

in winter practically every ray is of importance to the 

growth of plants. Glass full of ‘‘shakes’” and ‘‘ feathers ” 

should be avoided, as it draws or distorts the light 

sadly—indeed, it has been affirmed that such glass is 

one cause of the troublesome tomato disease known 

as the ‘‘droops” or ‘‘ falls.” 

Good Belgian glass (21oz.) can now be purchased, already 

cut to size, for about 10s. per 100 square feet, and if 

a large quantity is required at an even lower rate, while 

English glass of sufficiently fine quality for horticultural 

purposes costs very little more. 

What is known as 2loz. glass only ought to be used 

in the construction of glass-houses of any kind, the 

15oz. being poor thin stuff, unable to resist hail or even 

high winds, and constantly cracking and failing. In 

small squares it may be employed for cheap frames, 

small pits, etc.; but even then it should be carefully 

selected. , 
Except for such small frame-lights, etc., the very 

small squares of glass, often only 6in. by 4in. or less, 

that were so largely employed many years ago, are 
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seldom seen and never used at the present day Houses 

so constructed, with’ a maximum of woodwork and a 

minimum of glass, are totally unfit for the growth of 

tropical or exotic plants, which, when grown under such 

conditions, are always more or less long-legged, weak, 

and spindly. Then the“ numerous and too often 

unnecessarily wide ‘‘laps’’ still further exclude the 

light, especially when they become clogged with dirt 
and slime, and beyond this they admit an enormous 

quantity of the outside air, in windy weather especially, 

thus involving the waste of a large amount of heat, and 

rendering it impossible to maintain a close atmosphere, 

or any amount of atmospheric moisture in the structure. 

Houses of this kind require little or no ventilation—the 

outer air gains ingress and egress quite fast enough 

without it! 

The modern builder constructs the framework of his 

houses as lightly as possible, with comparatively few and 

thin, if somewhat deep, bars or rafters, and wide squares 

of glass. A very good and useful size for the latter is 

20in. by 16in., but for small structures the 20in. by 1éin. 

size will answer quite as well. Very large and wide 

structures, such as vineries, etc., may be advantageously 

constructed with glass as wide as 18in., or even 20in,— 

the 24in. by 18in. is now kept as a stock size by most 

glass merchants—and at least one of the large London 

market growers of pot plants, etc., builds all his houses 

with glass no less than 24in. in width. 

It is, however, a great error, whether done with a view 

of economising the woodwork, or with any other object, 

to put the glass in transversely of the bars—that is, 
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with the longer sides of each square across the bars 

instead of parallel with them. When this is done, the 

squares are very liable to crack across the middle, and 

then they are sure to drip, and may drop out altogether. 

In all cases, fix the glass with its longest measurements 

the same way as the bars or rafters. Very long pieces 

of glass, again, frequently crack across, even when put 

in properly, especially as they are seldom quite straight 

(flat), and on the whole such proportions as 20in. by 16in. 

or 16in., 24in. by 18in., 15in. by 10in., etc., cannot easily 

be improved upon. 

When commencing to glaze a house, always begin at 

the bottom of the roof, and work upwards, rank by rank. 

Drive a couple of stout tacks, or short wire nails, in the 

‘‘drip’’ to keep the first square 

from slipping down, and to each of 

the others use three or four tacks 

or brads for a small square, or five 

or six to each large one. Shoemakers’ rivets are the best to 

use, the gths being a very useful size ; the brass rivets are 

superior to iron ones, as they do not rust, but they are, of 

course, rather more expensive. In default of a proper 

glazing hammer (see Fig. 59), the side of an old chisel 

makes a capital substitute. The two bottom brads, one on 

each side, must be driven in ov the lap, and not above it, or 

the glass will probably ‘fly ” across the corner. Drive a 

brad in on one or both sides half-an-inch from the top of 

each square, for the lower edge of the next one to rest on. 

This gives quite enough lap; more is unnecessary, and 

only obstructs the light when it gets clogged with dirt or 

slime. 

Fig. 59. 



78 GREENHOUSE CONSTRUCTION AND HEATING. 

Of course, the putty must go in first. Use only the 

best, made of boiled linseed oil and whitening only, and 

work it till quite soft and smooth. By far the best 
method of glazing is to bed the glass in well, using 

plenty of putty, and pressing the edges of the glass 

down firmly, and when in and tacked, trim off the putty 

smoothly, both inside and out, filling up any cracks. 

Then when painting, let the side of the tool (brush) just 

catch the edge of the glass all along ; a roof thus glazed 

will not leak a drop, and require no care or attention, 

beyond an occasional coat of paint, for many years. Top 

putty is an endless nuisance and source of ‘‘drip”; 

under the heat of the summer sun it cracks and comes 

off wholesale, and then has, of course, to be replaced. The 

late Duke of Marlborough is said to have complained 

with reference to his numerous Orchid and other houses 

that he ‘had to spend six hundred a year in putty,” and 

though this may seem incredible, yet the annual renewal of 

‘‘top putty ” in an extensive range of houses, including the 

necessary labour and painting as well as material would soon 

run into three figures. By adopting the method recom- 

mended above, the noble Duke might easily have reduced the 

above amount by at least three-fourths. 

Always put the glass in with the concave side up— 

convex side down. Though apparently a small matter, 

this makes a great deal of difference in the ‘‘ tightness ” 

or otherwise of a roof, as the squares ‘‘sit down” very 

much closer and better in this way than any other, while 

the water is thus conducted to a great extent away from 
the bars. A truly flat square of glass, or one perfectly 

true at the edges, is very seldom met with. 
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When glazing the ends of a house, upright side-lights, 

or doors, etc., the ends of the squares of glass are 

sometimes merely butted together, without any laps. 

In this way, less tacking is required, and the glass cannot 

possibly slip, but unless the edges are cut very true a 

good deal of air may be admitted where the squares meet. 

For best work the glass should all be lapped, and well 

tacked in; a couple of brads must be put in underneath 

each square, one on each side, so as to support it firmly, 

and prevent any slipping. All lights, etc., are, however, 

usually glazed on the flat, so that only the ends of a 

house have to be filled in upright. 

Only the best white lead paint ought ever to be used for 

greenhouse work, and to keep the houses in good condition 

a fresh coat ought to be given every year, or every second 

year at farthest. A very usual method, and one frequently 

stipulated for in building by contract, is to give ‘two 

coats down and one up’”—.e., two coats before erection 

and one afterwards. Personally, I would as soon glaze 

on one coat of paint as on two, and put the extra one 

on after, but two thin coats of priming are better than one 

thick one, and thorough priming is an important point. 

Red and white lead mixed is usually employed for priming, 

and nothing but the best (boiled) linseed oil, with a moderate 

quantity of ‘‘turps,” and a little patent driers, should be 

used in mixing all paints. Always mix thoroughly, taking 

plenty of time over the job, and strain before use. Of course, 

neither outside painting nor glazing ought ever to be done 

unless the bars and other woodwork are perfectly dry, in 

fact, neither can be performed properly when the wood is in 

the least damp. For the later coats, white is usually put 
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on, but as the pure colour does not look well, and very soon 

becomes soiled, it is usually toned down with a little umber, 

grey lead colour, or blue—just enough to “take the raw 

edge off.” 

When putting on the last coat, or coats, a little care and 

taste in the choice of tints is by no means thrown away, 

certainly where an ornamental appearance is aimed at. A 

very good plan is to use a nice soft white—a French, or 

paper white—for the bulk of the woodwork (inside), and 
‘pick out”’ the tie-rods, standards and other ironwork with 

dark or light blue, or a pale sea-green looks very well and 

affords a little variety. 

The best time for all outside painting is in the early 

autumn, when, drying more slowly and sinking in better, 

it sets harder and lasts longer than if put on eavrlier. 

Painting done in the spring or summer dries quickly under 

the hot sunshine, and even if it does not crack or peel off, 

perishes much more quickly than that done in the autumn. 

Never use tar, or the so-called ‘‘ black varnish,” which 

consists of the same thing to a great extent, inside a plant 

house of any kind, for any purpose. Both give off a 

horrible smell, when the place gets warm, for some time, 

and the fumes have a most destructive effect upon plants 

of all kinds. Beyond this, wherever oil paint touches a 

bit of tar it turns to a dirty brown or drab hue. A little 

tar is only admissible in the case of wooden gutters, etc., 

outside the house. 

Iron.—Iron is now employed to a considerable extent in the 

construction of greenhouses, though by many it is objected 

to on account of its greater conductive power rendering 

the loss of heat considerable as compared with wood. 
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Tts superior lightness and strength are, however, important 
advantages, and it is doubtful whether the objection mentioned 

above is not more theoretical than practical. The area of 

bars, etc., presented to either the inner or outer surface, 

and through which alone the heat can be diffused, is 

comparatively insignificant, while the depth, or thickness, 

is per force considerable. Still, the theory is perfectly 

valid, and must be taken into consideration, especially in 

the case of stoves and forcing houses, etc., in which a 

temperature considerably above that of the outer air has 

to be maintained. 

Lengths of ordinary T iron may be easily substituted 

for the usual wooden rafters, or 

sash-bars, the glass being, of 

course, bedded in with putty, in 

the usual way (see Fig. 60). The 

difficulty lies, however, in finding 

a suitable method of fastening the 

squares down, tacks or brads being inadmissible, of course. 

Holes may, however, be drilled through the flange or rib of 

the bars, opposite the lower end of each square, a pin 

being inserted in each hole, and the glass secured by 

means of small wedges or cams; or small saddle-shaped 

spring clips, each with a screw on one side, may be 

employed, but the ends of these should be shod with leather 

or rubber, to avoid any risk of fracturing the glass. Or 

the glass may be easily fixed by means of lead clips encircling 

the lower part or ‘‘flat” of the bars, which are, of course, 

inverted thus—]. 
One large nurseryman in the north of London constructs 

most of his houses with JT iron bars, in a very similar 

G 

Fig. 60. 
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manner to that described above. The walls are of concrete, 

the ends of the bars being bent as shown in the 

accompanying sketch (Fig. 61), and bedded firinly in the 

concrete. The upper ends of the bars, or rafters, are kept 

at the proper distances by means of 

an ordinary ridge plank, into which the 

bars are let slightly, and the glass, 

which is 24 inches wide, is bedded in 

putty and secured by means of clips. 

Another method of glazing with iron 

bars is shown in Fig. 62. Here the 

. bars are formed of angle-iron (lin. 

TRE Es to 1in.), and run horizontally, as 
shown in the sketch, being supported by stout vertical 

rafters of 4in. by 3in. or 5in. by Sin. stuff, into which 

the lower flange is let, or to avoid weakening the rafters, 

the pieces may be cut out at the proper points. In either 

case the flat side is 

secured to the rafter by 

a stout screw. The 

glass, which must be in 

tolerably large squares, 

and be cut perfectly 
true at the edges (these 
being simply butted 

together), is fastened 
by means of > Fig. 62. 

shaped clips of stout zinc, as shown at B in the sketch. 
This makes a nice light house, suitable for pelargoniums 
and other plants that require free ventilation and abundant 
light, and as no putty is required, the glass is very quickly 
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put in, but the objections are, that however carefully fixed, 

the glass ‘‘ chatters’’ badly in windy weather, and at such 

times there is also a considerable loss of heat. 

There are also many other methods of “glazing without 

putty,” the glass being carried in bars of iron, lead, or 

zine, one of the best being what is known as the ‘‘simplex 

lead glazing,” shown in Fig. 63. This system was intro- 

duced by Messrs. Grover & Son, of Wharf Road, City Road 

(London), and forms a simple and excellent means of 

securing glass to bars of almost any kind. Where bars of 

T iron are employed, as above, the simplex lead glazing is 

Fic. 63, 

much the best method of fixing the glass. But most, if not 

all the other systems are open to serious objections of some 

kind, and after all there is nothing superior, if equal, for 

most purposes, to the old fashioned method of wooden bars 

and glass well bedded in putty, but without any top-putty, 

as already described. 

Iron uprights, or ‘“‘muntins,” are also frequently 

employed in the construction of houses with side or front 

sashes, to carry the upper plates. Being at once light 

and strong these are very useful, and if desired may be 

made so as to be built into the brickwork, or concrete, 

a 2 
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though as a rule they are cast simply with shoes at the 

base to fit on to and be secured to the bottom plate with 

screws or bolts. They may also be cast with lugs on the 

upper ends to which brackets to carry the lower ends of 

the rafters may be bolted, or simply with shoes cast on, 

to receive the latter. Lugs are also frequently cast on 

them to which the ends of the JT irons which carry the 

wires in vineries and cucumber houses may be bolted. 

Cast-iron spandrils are frequently employed in the 

construction of span-roofs, whether principal rafters are 

used or not. These not only secure the rafters at the 

proper angle, but have 

a very light and orna- 

mental appearance 

also; if sufficiently 

large, they, to a 

great extent, dispense 

with the necessity for 

Fic. 64: tie-rods_ across the 

roof, unless the rafters are of great length, and lastly, 

they afford more head-room in small structures than if 

tie-rods were employed (see Fig. 64). At the same time 

these last, if made of stout bar-iron, are very useful to 

carry shelves upon, where there is enough head-room 

beneath to move about comfortably-- 

Standards should always consist of iron, if possible, as 

wooden ones have a very heavy appearance. In 

nurserymen’s structures they frequently consist simply 

of a length of ordinary ldin. or 1ldin. gas-barrel, but in 

large conservatories, palm-houses, etc., cast-iron columns 

are employed to support the roof. 



CHAPTER VI. 

STAGING, BEDS, ETC. 

THE interior of a plant-house of any kind may be 

arranged in several different ways, as regards the 

disposition of the beds, stages, ete. The simplest method 

of arrangement for a plain span- “roofed structure of 9ft. 

or 1lOft. up to 12ft. or 

14ft. in width is to have 

a central pathway 23ft. or 

8ft. wide, and two solid 

raised beds, one on each 

side, as shown in Fig. 

100. This arrangement 

suits such plants as 

ordinary  ‘‘ geraniums,”’ 

fuchsias, cinerarias, primulas, etc., etc., with the usual run 

of ‘bedding plants,” admirably, whether the house is 

provided with side-ventilators or not, but the large-flowering 

pelargoniums, begonias (when grown in a cold house), and 

a few other things, thrive best on an open or lattice 

staging, where a current of air is always passing up through 

the plants. For such plants, a raised staging constructed 

as shown in Fig. 65 should be provided. 

A large quantity of material of some kind—such as 

ashes, clinkers, brick-rubbish, clay, or the like—is, however, 

Fic. 65. 
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required to make the solid beds referred to above, unless 

of course, the house is partly sunk, when the soil taken 

out of the pathway will yo a good way towards it. 

But except for bedding plants, etc., such sunk houses 

are not now considered desirable, so that unless there 

is plenty of rough materials of some kind at hand it 

becomes necessary to employ raised stages. Solid beds 

must be surfaced with 3in. or 4in. of moderately fine 

ashes, to prevent worms entering the pots. Most pot 

plants thrive better on such a solid ash-bed than elsewhere, 

especially in hot weather, when the cool, moist bottom 

is very grateful to the plants. Pots standing on an open 

or lath staging directly over two or more rows of hot 

pipes also become dry very quickly, and unless frequently 

attended to with water, are very liable to suffer from 

extreme drought. In nearly all such cases the staging 

should be a close or impervious one, especially if the 

pipes are at all near the staging. 

Raised stagings may be constructed in several ways, 

and of various materials. The old-fashioned style was 

to use narrow battens, or stout laths, about Qin. by lin. 

in section, nailed down to wooden joists let into the wall 

at the back, and supported by a post or upright, also of 

wood, in front. A space of nearly an inch was allowed 

between each pair of battens, in order to allow of any 

surplus water passing freely away from the pots, and 

also of a free current of air passing between the plants. 

As already seen, this plan suits pelargoniums and some 

other plants growing in a cool temperature, but when 

there are hot water pipes immediately beneath, the pots 
are liable to suffer seriously from drought. 
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In many market nurseries the stages are constructed 
simply of ordinary flooring boards, 5in. or Gin. wide, 
laid on and lightly nailed to rough wooden uprights and 
cross-bearers, a space of din. or 3in. being allowed between 
each. This answers well—better on the whole than the 
narrow batten or lath staging, but with the objection 
that after a few years’ use the wood decays, and has to 
be replaced. If well painted before use, the wood 
naturally lasts much longer, but such preservatives as 

tar, creosote, and the ‘‘ black varnish” are inadmissible in 

the interior of plant houses, as already stated. 

Slate forms an admirable material for the surface of 

staging, being perfectly clean and sweet, as well as 

semi-porous, and a fair, but not too rapid, conductor of 

heat. Slate slabs of sufficient thickness. to sustain the 

weight of a number of pots (which, when full of moist 

earth, weigh more than many would credit), with that 

of a man occasionally, are, however, somewhat costly 
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and though fairly stout roofing-slates may be employed, 
these must be supported by battens or narrow boards 

laid rather closely beneath them, to prevent their giving 

way beneath the weight. 

Houses for the growth of ferns and similar plants are 

sometimes constructed with a slate staging, as shown in 

Fig. 66, where a is the slate bed, B a low 44in. wall run 

up along both sides of the central pathway to carry the 

cross timbers’ (or lengths of T iron), with openings c, 

placed 3ft. or 4ft. apart, to allow some of the heat to 

escape into the house, and pp the pipes. By fitting the 

openings cc (which may be 18in. by 6in. or Qin. each) 

with sliding or hinged wooden flaps or doors, the heat may 

be confined beneath the staging, and a kind of gentle 

hot-bed thus secured, but in this case top heat should be 

provided by means of a few rows of 2in. or 3in. piping, 

as at EE in the sketch. 

The galvanized (or more correctly zinc-coated) corrugated 

iron which is now so extensively used and sold so cheaply, 

in sheets about 2ft. wide and from 5ft. to 10ft. long, fornis 

one of the very best materials for staging, and is now 

largely employed for this purpose. It is at once light, 

strong, lasting, and a good conductor, as well as being very 

inexpensive. It must, of course, be surfaced with Qin. or 

so of fine gravel, beach shingle, or ‘ ballast” (clay burnt in 

the rough), on which to stand the pots. Ashes must not 

be used, as they quickly corrode the metal, and each sheet 

ought, in any case, to have a coat of thick, hot, lime-wash 

before being used. The sheets may be laid on cross- 

bearers of wood, T or angle-iron, or ordinary gas-barrel, 

placed not more than 18in. apart, and a 8in. or 4in. by 
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lin. batten should be fixed on edge along the front, to 

prevent the shingle or whatever is used falling about. This 

iron staging is very suitable for use in stoves and forcing 

houses, where several rows of pipes run beneath, and water 

is used in large quantities. Iron supports are of course 

more expensive than wooden ones, but at the same time they 

are much more lasting, especially if kept properly painted. 

The step, or ladder, stages so frequently seen in old- 

fashioned houses are seldom used now, and scarcely ever 

by trade or market growers. They are ugly, clumsy 

contrivances at the best, exhibiting more of the sides of 

the pots than anything else, and are only allowable in lofty 

structures, where the plants would otherwise be too far 

from the glass. In wide plant-houses where there are two 

pathways and a centre staging, a kind of double ladder 

or pyramidal staging is sometimes adopted for the latter, 

and is very useful where large specimen begonias, orchids, 

or the like are grown. I have several times employed such 

stages, constructed in three tiers, and chiefly of flooring 

boards, with good effect. The centre shelf ought to be 

wider than the others, and neither of the tiers should be 

elevated too much. Asa rule, however, nurserymen prefer 

flat, or level, and rather low stages to any other form, 

where the plants can all stand on the same level, and be 

easily accessible for watering, etc., as well as below the eye, 

and therefore more effective. In Fig. 67 an admirably 

designed structure intended for the culture of orchids is 

shown. This was built by Mr. Duncan Tucker, of Totten- 

ham, to whom we are indebted for the engraving. 

With very few exceptions, houses of most kinds, and 

those intended for the growth of pot plants in particular, 
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of more than 14ft. or 15ft. in width, should be laid out 

with two pathways and three beds, or stages—a narrow 

one on each side, and a wider one in the centre—as 

shown in Figs. 14 and 68. Working among the numerous 

plants and attending to their various wants is thus 

rendered much easier than where the beds are very 

wide. Even a tall or long-armed man cannot con- 

veniently reach more than about 4ft., and though, 

with a long-spouted can, one can water plants a little 

farther off still, yet it is impossible to see distinctly 

whether plants at the back of a very wide bed are dry 

or not, while the pots cannot be got at to be tapped 

either. Indeed, it may be taken as a rule that no bed 

or stage for pot plants ought to exceed 4ft. or 43ft. at 

the most in width, unless of course there is a pathway on 

both sides of it, when it may be extended to 6ft. or even 8ft. 

Even in the case of wide structures, planted with 

tomatoes, roses, or the like, it is much better to have 

two or three narrow paths running along them than to 

allow the plants to stand in wide blocks, where they will 

be liable to run up and become weak from lack of light 

and air, to say nothing of the difficulty of working among 

them, or gathering the fruit, properly. 

Pathways may vary from 2ft. to 4ft. in width ; 2ft. 

may be taken as the minimum, where space is an object, 

but 23ft. is usually a much more convenient width, 

even in structures intended for growing purposes only, 

and a width of 3ft. is usually sufficient for conservatories 

and show houses. 

A convenient height for raised beds and stages for 
plants in pots, etc., is from 2ft. to 24ft.; the former 
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are usually made somewhat lower than the latter. Ash- 

beds for large or tall plants frequently do not exceed 

18in. or so in height, but stages should be higher, 23ft, 

being about right. In lofty houses very high stages 

are occasionally employed, in order to bring the plants 

up nearer the glass, but anything over 3ft. in height 

is exceedingly awkward, and even this height is rather 

inconvenient for any but a very tall man to work at. 

It may be mentioned, in passing, that when mounds, 

or a ridge, of soil have to be put down on an ordinary wood 

LE a 

FIG. 68. 

or other staging, according to a common practice in the 

culture of cucumbers and tomatoes, some ordinary or roofing 

slates ought to be laid down first; even where the staging 

is surfaced with iron this had better be done, as the roots 

dislike contact with this or any metal, while slate is very 

agreeable to them. Such ridges or mounds of soil may 

be kept in place by means of a few loose bricks. 

Fig. 68 shows the section of a very well-arranged and 

useful structure for the culture of specimen or large plants 
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of begonias, roses, bouvardias, carnations, or anything of 

the kind, in pots. The side beds, it will be seen, are 

solid, being filled up with ashes, rough soil, or the like, 

and are surfaced with ashes or sea-sand. This last, by the 

way, is a capital material for surfacing the beds or stages 

in plant houses, being at once perfectly sweet and porous, 

and a preventive of insects, while it also presents a smooth 

and, when moist, sufficiently firm surface. The middle of 

the house is shown fitted with a flat-topped raised staging, | 

and if this is constructed of flooring boards or the like and 

trestle legs, held together by means of a few screws only, so 

as to be easily removable, it can be taken down in the 

autumn and the space rendered available for standing large 

chrysanthemums in pots, or the like. A low, solid bed may 

of course be substituted, if preferred, or the space planted 

with tomatoes during the summer. This type of house, 

but with low or level beds, is indeed admirably adapted for 

the growth of tomatoes on a large scale. 

Shelves.—Shelves near the glass are extremely useful 

for certain purposes, such as for standing seed-pans, 

boxes, or'small pots on, and they are frequently fitted in 

propagating and other houses. Being usually fixed close to 

the glass, any plants placed on them cannot become drawn, and 

make a very short and sturdy growth, but as soon as they 

become tall enough to touch the glass, or nearly so, when 

the tops are liable to suffer from frost outside, as well as 

from hot sun, they must of course be removed elsewhere. 

Shelves are constructed, as a rule, of ordinary flooring 
boards, from 6in. to Yin. wide, and may be supported by 

means of iron or wooden brackets, or in any convenient 

manner. A very common position for shelves in the low 
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span-roofed houses usually employed by market growers 
is on each side the central pathway, where, if there are 
standards here and there, they are easily supported by 
means of pieces of stout batten nailed across from the upper 
part of the standards to the inside of a rafter or sash-bar, 
as shown in the sketch (Fig. 70). Here they are not in the 

way, neither do they obstruct the light to any extent from 

the beds beneath, unless fixed very low, but as a rule the 

nearer they are to the glass the better, in reason, from Qin. 

to 12in. being a very suitable distance. In houses provided 

with strong cross-ties in the roof, whether of iron or wood, 

shelves are sometimes laid on these, over the central or 

side pathways, there also they do little or no harm, and 

accommodate a quantity of small stuff, but being overhead it is 

a rather troublesome matter to get at and water their contents. 

Shelves slung to the rafters are, however, by no means 

to be recommended, being not only very unsafe, but increasing 

the strain where there is already quite enough weight to 

be carried. In three-quarter span-roofed and lean-to houses 

the best places ior shelves are in front of the pathway, 

close to the tops of the standards, and at the back, against 

or near the back wall. 

Shelves are sometimes fitted with a fillet tacked on both 

edges, and projecting 3in. or so above the upper surface 

on both sides—this is done to prevent the surplus water 

from the pots from dripping on to choice plants, etc., 

beneath, but in this case each should be given a gentle 

inclination towards one end ; or a groove may be run along 

each side, Zin. from the edge, with the same object. 

-3;Tanks,—Tanks of some description are almost indis- 

pensable in all well-appointed plant houses. Their object 
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is two-fold : firstly, to provide storage for the rain or other 

water, and secondly, to ensure its being of about the same 

temperature as the interior of the house itself. The use 

of very cold water, as that drawn direct from a well or 

cistern in the open air, is often very detrimental to the 

health and welfare of plants, especially of such as are 

being forced, or cultivated in a high temperature. By 

allowing it to stand in an inside tank for a day or two the 
chill is taken off it, and its temperature becomes nearly the 

same as that of the atmosphere. 

Tanks may be constructed in various ways, and of 

various materials, At one time slate tanks were very 

much in vogue, and wooden ones, constructed of stout 

planks well bolted together, and lined with lead or zine, 

or simply well tarred inside, are frequently employed, 

but it may be as well to state that zinc tanks should be 

avoided, as when rain-water has stood in this material 

for any length of time, it has a very deleterious effect 

upon pot and other plants, and many otherwise 

unaccountable failures have been traced to this cause. 

The rust from ordinary iron tanks is innocuous to plant 

life, unless applied frequently and in _ considerable 

quantities, when it has the effect of stunting the growth 

of most plants, though it intensifies the colour of most 

flowers. Galvanized iron cisterns (plain) are, however, 

perfectly safe, and very convenient, as they can be placed 

anywhere, and are comparatively inexpensive as well. The 

square or oblong forms are the most convenient, but the 

cheapest and strongest as well is the circular form, 

constructed of stout sheets of the corrugated iron, bent 

to the proper form, and rivetted and soldered together. 
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These may be constructed of considerable size, and hold a 

lot of water, but they are by no means sightly objects, 

and are, on the whole, more suitable for use outside than 

under glass. 

But in most cases, and for all ordinary purposes, there 

is nothing to equal a tank constructed of good sound 

brickwork, and well lined with fresh Portland cement. 

These may be made of any size or form, are practically 

imperishable, very strong, and comparatively inexpensive 

as well. They are usually, at any rate partly sunk in 

the ground, and may be built entirely below the surface 

if desired, in which case the work need not he quite so 

stout or strong as if constructed entirely above ground. 

Indeed, underground tanks or cisterns may be and 

frequently are constructed entirely of concrete, made of 

coarse gravel, burnt ‘‘ ballast,” or the lke, and faced with 

a good coat of cement and sand only. 

Nine-inch work, especially if put together with good 

mortar, to which a little cement is added just before use, 

and all the bricks soaked or wetted, will be found 

sufficiently substantial for all but very large cisterns, in 

which fourteen-inch work should be used. If formed of 

concrete the sides should be from 10in. to 12in. or 1din. 

in thickness, and have a good thick coat of cement put 
on inside as well. A concrete bottom is frequently 

employed, even for brick tanks, putting down a quantity 

of rough or broken bricks, etc., first, these being well 

* srouted’”’ in with plenty of thin lime-mortar, and when 

set, covered with a coat of fine gravel-concrete, mixed 

with a little cement, and finally coated with cement and 

sand only. A layer or course of bricks laid on the flat, 

H 
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grouted in with thin cement and sand, is sometimes placed 

over the concrete, but this is not always necessary— 

much depends upon the character and solidity of the 

natural bottom. 

The position of the tank, or tanks, in a plant-house of 

any kind is a matter of some moment, and needs a little 

consideration. As a rule, the larger they are the better, 

for the longer and more the water is exposed to the action 

of the atmosphere the better, and for the same reason 

open tanks should be preferred to such as are closed, or 

built underground. specially where hard water from 

a well or spring has to be employed to any extent, the 

tanks should be as large as possible, such water being: 

injurious unless well softened and chilled by exposure to 

the air. At the same time if must be borne in mind that 

very large tanks occupy a considerable area, and unless 

covered, at least in part, they reduce the space available 

for plants, etc. 

One large nurseryman in Kent, whose houses, low 

span-roofed structures, each 100ft. by 12ft., are constructed 

side by side in extensive blocks, has two concrete tanks, 

about 61t. wide by 4ft. or 6ft. in depth, constructed 

beneath each block, running at right angles to the houses, 

and placed at about 25ft. from each end. The water 

from the roofs of the houses is conducted by means of 

the wooden gutters described on p. 58 into these tanks, 

and access is obtained to them by means of trap-doors in 

the pathway of each house, but otherwise they are closed 

entirely in. 

In another block of six similar, but wider houses, 

designed by the writer, there was a 6ft. by 5ft. tank, open 
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at the top throughout, running right through the centre 

of the whole block, across the houses, and exactly in the 

middle. The beds and pathways were carried over this 

by means of stout planks, and the side-walls on brick 

arches, but otherwise it was open. 

In and about Worthing deep brick and cement tanks, 

about 8ft. square, and standing a considerable distance 

above the ground, as well as being sunk some feet below 

it, are much used, but they are extremely ugly, and not 

very convenient. In my opinion, a tank of any magnitude 

should either be constructed right across the house, or 

else occupy part of the centre bed, or one of those at 

the side, for some distance. If placed in the centre, a 

light raised staging for plants may be constructed over it, 

and the space thus utilized, while at the same time the 

top is left practically open, and the water is easily 

accessible. Where the tanks are filled entirely or in part 

from the gutters outside, by gravitation, it is evident 

that the top of each tank must be a little lower, if only a 

few inches, than the lowest point of the gutters. An 

overflow ought always to be provided also. 

In some cases, one or two rows of hot water pipes are 

conducted through the tank, or tanks, in order to slightly 

warm the water before use. Where this is done the water 

occasionally becomes quite hot, but in spite of the practice 

of some growers, I certainly do not consider this advisable, 

and am strongly of opinion that hot water is not beneficial 

to plant growth, generally. In cucumber culture tepid or 

lukewarm water may be all right, and even advisable, but 

really hot water should be avoided—it certainly promotes 
a weak and spindly, even if a rapid, growth. 

H 2 
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Now, although it is a very easy matter to run the pipes 

through a tank constructed of brick and cement (though 

they must’ of course be built in after being fitted), it is 

quite a different and more difficult thing to prevent the 

tank leaking at the points where the pipes enter and leave 

it, The work generally, as well as the cement, may be 

of the strongest and best, and most carefully put in, but 

as the pipes become heated and cool again they expand 

and -contract in length, with great force, if not very much, 

and the constant thrust and pull soon destroys the best 

cement and strongest work. I have, indeed, known not 

only several, but many instances where tanks, both of the 

kind now treated of as well as for bottom heat, have been 

rendered quite useless from this cause. There are only 

two ways out of the difficulty, one being to place the tank 

and arrange the pipes so that the latter may be fived where 

they pass through the former, and expand and contract in 

one or both directions from it. Thus, tanks fixed in corners, 

or the like, are much less liable to fail from this cause than 

those placed on a straight line of piping, fixed at one end. 

The other method of preventing leakage is to run the pipes 

through other and larger iron collars built in the sides, with 

an annular space between the two, filled up with an 

indiarubber ring; this allows the pipes plenty of play, 

while effectually preventing any leakage. 

I may mention that an extremely cheap and useful 

description of water tank for out-door use is an upright 

circular one, almost like a cask, but with straight sides, 

narrow at the top and widening towards the bottom, 

constructed of stout wooden staves, strongly hooped 

together, like the circular iron tanks mentioned on p. 96, 
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these, though inexpensive and useful, are far from 
ornamental, however. For small structures a paraffin cask, 

with the head knocked out and burnt out inside, answers 

capitally. Where, as usual, the water from the outside 

gutters is led into a tank, a length of piping from the main, 

with a tap, should be fixed as well, for use in dry weather. 

Bottom Heat Beds.—When these are required, as in 

forcing and propagating houses, for cucumber growing, etc., 

the usual and best plan is to place the pipes in a brick pit, 

with a false bottom consisting of 

sheets of corrugated iron or some- IN 

thing of the kind laid over them, 

the soil or plunging material 

being placed on this again, as 

shown in the accompanying 

sketch (Fig. 69). A bed con- 

structed of some sheets of this 

‘‘ galvanized ’’ iron laid on cross- 

bearers 6in. or 8in. above two 

or three rows of 4in. hot water 

pipes, in a brick pit about 4ft. 

wide, and covered with 3in, or Fig. 69. 

4in. of cocoa-nut fibre refuse, as shown in the Fig., will afford 

a steady and genial bottom heat—enough for all ordinary 

purposes. Top heat must, however, be provided by means 

of other rows of piping, fixed in any convenient position 

above the bed, and this may be covered with small glazed 
sashes, or with loose sheets of glass laid over it, to conserve 

both the warmth and moisture. The cocoa-nut fibre must 

be kept constantly moist, as when dry it loses its conducting 

power and also becomes a refuge for hosts of insects, 
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Fig. 70 shows the section of a propagating house 12ft. 

in width, and fitted with beds as described above, 

recently erected by the writer, and which afforded excellent 

results. 

The old-fashioned hot- baa (in a house) was constructed 

with a hot-water tank beneath, the heat being obtained 

by running two or three rows of piping through a brick 

and cement or other tank, a covering of slate or the like 

being placed over, and a few inches of cocoa-nut fibre, 

Fig. 70. 

sand, fine ashes, or the like, on this in turn, in which to 

plunge the pots, etc.; a moist and genial bottom heat was 

thus secured, in which cuttings of soft wooded plants 

rooted readily, but the amount of moisture was sometimes 

found excessive, especially when the bed was covered in 

with glass. Another difficulty frequently met with in such 

cases is the liability of the tank to leak where the pipes 

enter and leave it, but this has been already treated of. 
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Yet another way of surmounting this difficulty is to 

construct a long, shallow tank beneath the bed, with a 
brick and cement wall, or division, up the middle, and 

introduce the end of a flow pipe in one side, and the 

return in the other, both at the same end. A gap or break 

in the dividing wall is left at the far end, and when the 

tank and pipes are filled and the fire lit, the water circulates 

freely round the tank, in much the same manner as it 

would do through pipes. 

It is, however, found that in practice a dry bottom heat 

answers for most purposes almost if not quite as well as 

a moist one, and when a false bottom of an impervious 

nature, such as iron or slate, is employed, it is obvious 

that no moisture can ascend into the bed of fibre, etc, 

above, except perhaps to a very small extent through the 

laps or joints. With a porous material, such as perforated 

iron or zinc, kiln tiles, or the like, the case is different, 

but these materials are for the most part of a perishable 

nature, and for other reasons are unnecessary also, 

with perhaps a few exceptions. In all such work (propaga- 

ing, etc.) water must be given freely from above, and 

the cocoanut fibre must be kept constantly moist, or 1b loses 

its conductive power. 
In a hot-bed of this kind the pipes should be placed side 

by side—horizontally—and not one above the other. They 

ought also to be as equally distributed as possible, as shown 

in the sketch, where, in a pit 4ft. wide, the pipes are placed 

at about I1ft. distance from the front and back walls 

respectively. Ifa strong bottom heat is required, three 

rows of 4in. piping should be placed in a pit of this width; 

and in extreme cases four rows will not be found too much. 
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Cucumber houses should be fitted with brick -pits, 

3ft. or 4ft. wide, on each side (in the case of span- 

roofed structures), see Fig. 8, or along the front only if 

a lean-to or three-quarter span. An arrangement of 

this kind is absolutely necessary where winter and early 

spring crops are required, though plants for summer 

cropping are frequently grown in mounds of soil laid on 

an ordinary raised staging, or even on a solid bed of 

ashes, etc., and as long as the warm weather lasts they 

usually succeed fairly well in this way, though not so 

well as in brick beds, even without the bottom heat. To 

provide this, one or two rows of 4in. piping should be fixed 

along the bottom of each pit, surrounding them with 

brickbats, over which some turf sods or littery manure 

is placed, and then the soil. Except in very cold places one 

row of pipes is usually sufficient, and, indeed, better than 

more in most cases. This should be a flow, but if two 

rows are put in let them be flow and return, the former 

being placed outside. Without the gentle bottom heat 

thus afforded the plants do not* thrive in cold weather, 

though in the height of the summer it is unnecessary, and 
the fire may then be let out. 

Note that this method of surrounding the pipes with 

brickbats or clinkers, and covering this with some rough 

materal must not be employed in the construction of hot- 

beds for propagating purposes, ete. Beds thus constructed 

are invariably failures, as the heat does not penetrate 

through to the surface of the bed with sufficient freedom 

to do any good. For all such purposes there should be 

a false bottom, or diaphragm, of galvanized iron or some 

conducting material, with a hollow chamber beneath for 
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the pipes, and these should lie within 6in. or 8in. of the false 

bottom, without any obstruction between. 

Another method of arranging a bed with bottom-heat 

is illustrated in Fig. 71, where over bearing bars of 

inverted T iron are fixed across the pit a few inches 

above the pipes, and perforated kiln-tiles, or pieces 

of plain iron grating laid between them, so as to form a 

perforated false bottom over all. On this is placed a 

few inches of broken bricks, rough cinders, or the like, 

and then some pieces of turfy 

soil, littery manure, or rough 

siftings, to keep the soil from 

being washed down. This 

method may be, and some- 

times is, employed in the 

construction of cucumber 

beds, but being naturally 

somewhat more expensive, 

and as the other answers 

quite as well, if not better, 

there is no advantage in 

adopting it. 

A small hot-bed, sufficient for any ordinary purpose, 

may be constructed in any greenhouse of the usual type, 
with raised staging and two or three rows of piping 
beneath, by enclosing a portion of these with a 43in. brick 

wall, as shown in Fig. 69. A sheet or two of the corrugated 

iron must now be laid on suitable bearing bars fixed 

across a few inches above the pipes, with a layer of cocoanut 

fibre above it, as before, and with a covering of loose sheets 

of glass, cuttings of most descriptions of plants may be 
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struck, or tender seedlings raised, with great success, but 

the pipes ought to be kept constantly hot, of course. 

Where there is a flue, this may be easily utilized to 

supply bottom heat, where necessary. Indeed, I would 

rather have a flue covered in closely, in a pit, such as 

described above, than outside, or standing free in the house, 

for in case of any smoke or sulphurous fumes escaping, 

this, being confined beneath the pit, would not do nearly 

the same amount of harm to the plants, etc., as would 

otherwise be unavoidable. This will, however, be more fully 

treated on in the section devoted to heating. 

In pine houses, and occasionally elsewhere, somewhat 

similar pits to those recommended above, for cucumbers, 

are provided, but are filled with fresh tan, which affords 

a gentle warmth, and in this the pots are plunged. Such 

pine-pits are frequently furnished as well with a couple 

of rows of 4in. piping, laid near the bottom, in order to 

assist the tan in providing the mild but steady bottom heat 

which appears to be necessary to the welfare of the plants. 

Sometimes similar pits are provided in propagating houses, 

and filled simply with fermenting manure, but though 

sufficiently effective, this plan involves too much labour 

and waste in changing the material as required to be 

recommended. 

Trellises.—In structures intended for the cultivation 

of cucumbers, vines, tomatoes, etc., which require to 

be trained over the roof, a wire or other trellis of some kind 

must be provided. In small houses it will suffice to screw 

some of the small iron rods with an eye at one end 

and a thread run on the other, that are obtainable at almost 

any ironmonger’s, into the undersides of the bars at regular 
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intervals, taking care to get them truly in line. Some 
moderately fine galvanised iron or zine wire is now drawn 
through the eyes, and tightened up by any convenient 
means, one of the best being to fix a piece of light 
quartering, or better still a length of angle-iron, either 

with holes drilled along opposite each wire, at each end, 

in a line with the trellis. The wires may be secured at 

one end by passing the wire through each hole and twisting 

the end a few times round itself, in the usual way, and 

tightened at the other by means of a long screw and nut, 
with an eye for the wire at the other end. 

This plan is, however, a comparatively clumsy and costly 

one, at least when adopted on a large scale, while the 

rafters are naturally weakened to a slight extent by 

the holes made in them by the screw-eyes. In large 

vineries, etc., a perfectly independent trellis should be 

provided, and in all such cases there is nothing superior 

to the method adopted almost universally in the Worthing 

district. This is to fix a length of stout angle-iron, bent 
at the ends so as to be securely bolted to the ridge and 

wall-plate, or muntins, at the top and bottom respectively, 

and drilled at intervals for the wires, as above. Inter- 

mediate bearing bars of slight flat bar-iron about 1j}in. by 

din. in section are provided and supported by other short 

lengths of the same screwed to the rafters at the top, 

and bent to clasp the long ends at the bottom, these last 

being also drilled or punched for the wires. These 

intermediate rods, or bars, should stand 5ft. or 6ft. apart and 

the wires themselves may be placed 10in. or 12in. apart. The 

wires are threaded as before, and strained quite tight by 

means of long screws and nuts, or thumb-screws, at one 
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end. Such a trellis is at once very light, strong, and 

practically imperishable, and if the bars are coloured 

pale blue or green, they really improve the appearance 

of the house. 

For vines, the wires ought to be fixed 15in. to 18in. from 

the glass, at least ; somewhat less, say 12in. to 14in., will 

answer well for cucumbers, while tomatoes may be trained 

still nearer to the glass, but not less than Qin. or 10in. in 

any case. When the trellis is too close to the glass there 

is always great danger of the foliage becoming scorched 

or ‘‘scalded ”’ under a powerful sun, while the leaves of both 

vines and cucumbers are also apt to get flattened against 

the glass, when they scorch, decay, and stick to the latter, 

obstructing the light and creating a very unsightly 

appearance, as well as crippling the functions of the 

plants. 

Pathways.—In most market and trade nurseries the 

walks or pathways usually consist of the natural earth, 

with a few barrows of fine gravel or ashes put down, more 

being added from time to time wherever a hollow place 

occurs and causes water to lie. A good layer of ashes 

make a nice, firm, and fairly clean walk, but the walk 

should be kept high in the middle, so as to throw off 

any superfluous moisture, especially in stoves and other 

structures where much water is used. 

Sea-sand also makes a very nice, clean material for 

-. surfacing greenhouse paths, being soft and pleasant to 

the tread, but it should be kept just moist, so as to present 

a firm instead of a loose surface, and when employed in 

warm houses it is apt to become very hot, and burns or 

scalds the feet. 
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The best description of paving material for the walks 

of conservatories, corridors, and the like, is the flat, square 

Staffordshire tiles known as quarries, which are made in 

several sizes, and from 4in. to 12in. square. These are 

made in black or dark blue, red, and buff, and if a good 

quality of tile is used and neatly laid on a concrete bed, 

with cement, a very nice effect is produced by setting them 

alternately in two or three colours. 

Concrete, formed of Portland cement and coarse or fine 

gravel, is probably the next best material. Concrete may 

also be made with hard burnt ‘ballast ” (burnt clay), and 

even coal ashes and coke are sometimes employed, though 

none of these wear like 

gravel. Asphalte or tar 

paving is hardly suitable, 

owing to the quantity of 

tar employed, but good 

concrete makes a firm, 

clean, and perfectly sweet 

path or floor, easily swept or washed down at any time, 

and almost everlasting. Flag stones of almost any kind 

or size may of course be employed, if convenient, but 

these are usually somewhat costly. 

In conservatories and other large structures the heating 

pipes are frequently placed in trenches sunk beneath the 

floor or pathways, and when this is done a continuous 

grating of some kind must be employed (see Fig. 72). 

This method of heating, though rendering the somewhat 

unsightly pipes invisible, is on the whole not to be 

recommended, for reasons which will appear presently, 

but where adopted the light cast-iron gratings usually 
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employed, though somewhat expensive, have a very neat 

appearance, and afford a perfectly dry, firm and sound 

footing. 

Deep and consequently costly foundations to the walks 

or side walls are entirely unnecessary, and though some- 

times put in, practically involve a positive waste of money. 



CHAPTER VII. 

PITS AND FRAMES. 

Bors ordinary frames and low brick or other pits are so 

valuable in gardens of all sorts and sizes, and are useful 

for such a variety of purposes, that it is scarcely possible 

to have too many of either, especially where early vegetables 

and so forth are required in abundance. For hardening 

off bedding and other tender plants, raising seedlings of 

many kinds, wintering carnations, auriculas, etc., as well 

as forwarding various vegetable crops, and for growing 

cucumbers, melons, and even tomatoes these contrivances 

are almost indispensable. In former years, before glass 

houses and heating apparatus became so cheap and common 

as they are now, a great deal of excellent work was done 

by means of pits and frames only, with no heat beyond 

that obtained from fermenting manure, leaves, or tan, and 

they are equally effective now, in capable hands. For many 

nearly hardy subjects, in which a dwarf and sturdy growth 

is indispensable, such as mignonette and other annuals 

in pots, and for growing cinerarias, chinese primulas, 

and others of a similar nature during the early stages, and 

so forth, low, airy pits and frames are positively unequalled. 

The chief objection to the extended use of such frames, 

etc., is that no matter how severe or rough the weather 

may be, the lights or sashes must be opened to allow the 
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occupants being attended to with water, etc., and a sudden 

change from a temperature of 60° or 70° to near freezing 

point is by no means conducive to the well being of the 

plants. This difficulty is however more formidable in 

theory than in practice, and by the exercise of a little 

I ay ENT 

care very little damage from this cause is usually 

experienced. This obstacle is also easily surmounted, at 

a slight extra cost, by constructing a pit at any rate with 

a deep but narrow sunk pathway, with a small door at 

one end, to-afford access to the interior, and enable tha 
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contents to be attended to without exposing them directly 

to the outer air. 

Such a pit is illustrated in Fig. 73, and at the sacrifice 

of a small proportion of the area, enables the gardener to 

attend to his charges in any kind of weather, and, in fact, 

transforms the structure into a miniature greenhouse. 

Where economy is an object, a pit of this kind may be 

constructed very inexpensively, especially if the sides are 

formed of stout boards, or even of low banks of turf-sods. 

The cubic contents being small, such a pit may be 

efficiently heated by means of a couple of rows of 3in. or 

even 2in. piping, and a still less costly method would be 

to employ a simple smoke-flue, constructed of either 

bricks, or of 6in., or even 4in. glazed earthenware 

drain-pipes. These are very inexpensive, and when properly 

set, answer admirably, but this part of the subject 

will be dealt with more fully in the section devoted 

to heating. 

Pits, properly so-called, and as distinguished from frames, 

may be divided into two classes, viz., those built simply 

on tbe ground, or on a very shallow foundation, and in 

which the plants stand on the solid bottom, or level ground 

—with a surfacing of ashes, to exclude worms, of course— 

and secondly, those constructed with a sunk pit inside from 

2tt. to 4ft. or so in depth, which may be filled with 

fermenting manure or the like when required, and thus 

provide a more or less brisk bottom-heat. Those of the 

former class may, or may not, be heated by means of 

hot-water pipes, according to the purpose for which they 

are, intended, but where necessary the usual method is 

to run an ordinary 2in. pipe all round the pit, placing 

I 
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the flow in front, or a flow and return of the same size 

is sometimes placed along the front or lower side. 

Pits may be constructed with either lean-to or span roofs, 

and in some cases the three-quarter span form is adopted. 

As a general rule the span roof is employed in the case 

of long pits running north and south, and the lean-to, or in 

some cases the three-quarter span, where they trend east 

and west, or face south. The simple lean-to roof consists 

merely of ordinary lights, the usual size being 6ft. by 4ft., 

made to slide up and down on suitable bearing-bars, 

or rafters, but the three-quarter or full span forms are 

generally made with shorter lights on each side, hung to the 

ridge by means of suitable hinges or joints so as to lift up 

on the outside when necessary. 

A usual and convenient height for the walls of such a 

lean-to pit of the usual (6ft.) width, is about 1 foot in 

front, and 2ft. 3in. or 2ft. 6in. at the back. A greater 

depth than this is occasionally afforded, but as a rule, where 

depth is required it is obtained by sinking the interior below 

the ground level. In a span-roofed pit both sides are of 

equal height, of course, and are as a rule comparatively low, 

seldom exceeding a foot or so. 

The walls are usually constructed of brick—generally 

44in. work—which should preferably be put together with 

cement mortar, but concrete or stout boards are frequently 

employed, and where a very cheap affair is required they 

may be formed of turf-sods neatly stacked together. 

Slight plates, usually of 3in. by Qin. or 4in. by 2in. stuff 

must be placed on the walls, in the same manner as directed 

on p. 51. In order to make a good job these should 

be bevelled on their upper surfaces to the same angle 
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as that of the roof. To carry the lights, bearing-bars 

of about 3in. by l4in. or 1}in. stuff, laid on the flat, and 

lightly dovetailed into. and nailed to the plates are fixed 

across every 4ft., or whatever the width of the lights may 

be, with a ‘parting piece” of 24in. by lin., or in. fixed 

on edge on the top of each, as shown in the sketch. A 

similar parting piece should be fixed at each end of the pit, 

to keep the end lights from slipping off sideways, and about 

din. of ‘‘ play” must be allowed to each light, so that it may 

run easily and not stick even indamp weather. Proper iron 

or brass handles must be screwed to each light, top and 

bottom, to pull or push them up and down by. 

Pits intended to contain hot-beds of manure, leaves, etc., 

must of course be sunk in the ground some distance, as 

no less a depth than 8ft. to 4ft. of such material will retain 

its heat for any length of time. The portion below the 

surface must be lined with brickwork or concrete, and as 

a rule the front, back, and end walls are carried straight 

down to the required depth, a brick or concrete bottom 

being also usually put in. All brickwork below the 

surface ought, however, to be Qin. in thickness, whatever 

the thickness of the walls above may be. This class of 

pit has, however, a certain disadvantage in that as the 

manure, etc., decays and settles down it carries with it 

any plants, in pots or otherwise, that may be plunged 

or planted in it, thus rendering it impossible to train them 

to a fixed trellis of any kind. 

An excellent type of pit in which this objection is done 

away with is constructed as follows :—In an ordinary 

deep brick pit (made, however, somewhat deeper than 

usual) a false bottom of perforated kiln tiles, or iron 

12 
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gratings, supported by suitable bearing-bars of T-iron, 

is fixed at about the ground level, or rather more than a 

foot below the top of the front wall. A lower chamber is 

thus formed, in which the manure or other fermenting 

material is contained ; this is brought in, and again removed 

when necessary through doors in the back wall, opening on 

to a sunk path behind, as shown in Fig. 74. The warmth 

from the manure, etc., rises through the perforated false 

bottom into the upper chamber, where the plants are 

placed, and when exhausted the material is easily removed 

and replaced by fresh without disturbing the plants in- 

Fig. 74. 

the least. This form of pit is an excellent and most 
useful one for the culture of melons, cucumbers, and other 
plants in particular. 

The principal difference between a pit and a frame 
proper is that the former is a fixed structure, built on 
brick in concrete walls, and consequently a landlord’s 
fixture, while a frame is a moveable affair, constructed 
entirely of wood. 

A frame consists, as a rule, of a wooden ‘‘box’”’ formed 

of tongued and grooved boards, which may be from 3in. 
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to l}in. in thickness, according to the size of the frame, 

a foot or so high in front, and 2ft. to 23ft. at the back, 

and fitted with a sliding glazed “light” or sash, The 

usual size of a ‘‘single light” frame is 6ft. by 4ft., a 

double or ‘‘two-light” frame being 6ft. by 8ft., and those 
with three and four lights 12ft. and 16ft. in length 
respectively. 

Full-sized 6ft. by 4ft. lights, made of Qin. stuff, and 

glazed with 2loz. glass, are, however, somewhat too heavy 

and cumbersome to be easily 

handled by anyone but a really i 
strong man, and most amateurs, 

ladies especially, willl find 

frames fitted with lights of | 

about dft. by 3ft. each, and 

well made of 1}in. stuff, much \ 

more easily manipulated and | 

generally convenient. 
How to make a Frame 

and Light.—Supposing that 

the light, or sash, is to be of 

the usual size—6ft. by 4ft.— 

the first requisite is two pieces of 3in. by 2in. quartering, 

each 6ft. 6in. in length, one of the same size 4ft. (full), 

and one piece of 5in. by 1hin., also 4ft. in length. Plane 

these up nice and clean, and as true (square as well as 

straight) as possible, and when this is done proceed to take 

a rebate out of each of the first-mentioned, on the upper 

gide and inner edge, 3in. deep, and about gin. wide. 

Now cut a Zin. mortise, 2in. wide, in both ends of the two 

styles, or sides, 3in. from each end, or 6ft. from outside 

o 

! 
| 
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to outside ; also corresponding tenons, 24in. long, on the 

ends of both the top and bottom rails, as shown in 

Fig. 75, taking care to cut the upper shoulders on the 

top rail 2in. longer, so as to fill up the rebates properly. 

The projecting ‘‘ horns” at each end of the styles should 

be rounded off neatly. Of course the mortises should be 

cut so as to allow of wedges being driven in top and bottom 

in the usual way. The joints are better made with thick 

white lead paint, or Stockholm tar, than with glue, and 

a #in. hole should be bored through each mortise and 

tenon (when putting the whole together), and a wooden 

pin be driven through tightly and cut off level on each side. 

Now at 103in. from the shoulders at each end of the 

top rail cut two mortises, Jin. wide and lin. long and deep, 

with another one midway between them, to receive similar 

tenons cut on the ends of three lengths of 2in. by lin. 

sash-bar. The bottom rail should be notched out lin. 

long and 4in. deep, in three places exactly opposite the 

mortises in top rail, the ends of the bars being cut to fit, 

leaving the head or ‘‘feather”’ (between the two rebates), 

Zin. or 3in. long, and tacking it down to the bottom rail 

with a couple of brads. Make all these joints with lead, 

like the others. The bars must, of course, be let into the 

bottom rail so that the rebates are flush with its upper 

surface. When the whole is fitted together and firmly 

pegged, procure a length of lin. by in. bar iron, 3ft. Qin. 

long, with holes for screws drilled at each end and opposite 

each bar, and when this is screwed on (on the under side) 

the light will be ready to be primed and glazed. One or 

two iron or brass handles should be screwed on to the 

top rail, of course. 
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The ‘‘ box” is to be made of lin. or 1hin. boards, tongued 

and grooved and beaded at the edges. If the box, as usual, 

is to be deeper at the back than in front, a Yin. or 10in. 

board ripped down diagonally, or cornerwise, will afford 

a sufficient slope, half being fixed on each side, on the 

top. Remember that all the boards must be fixed with 

the tongued edges up—this is important. The box should 

not be made more than 5dft. Yin. in length, over all, to 

allow for the slope of the light and for this to overhang 

a little both top and bottom, when closed, but it must 

be a trifle wider than the light—tin. is plenty—to allow 

of the latter moving freely up and down. Nail the boards 

tightly together at thé corners, when all are cut and fitted, 

and then strengthen the corners with pieces of 34in. by 34in. 

quartering, ripped down diagonaily, or cornerwise, so as to 

give a triangular section, fitting them inside the box, and 

nailing or screwing the ends of the boards firmly to them 

on every side. Now we want a couple of lengths, 6ft. 6in. 

each, of 4$in. by 2in. batten, neatly planed up and lightly 

champfered off on the upper edges, nailing them on each 

side of the frame, along the top, and outside, so as to stand 

up 2in., or the thickness of the light, above the box. These 

are to act as guides. Fit the light so as to run easily, and 

see that it does not catch on the upper edges of the box, top 

or bottom. Give the box three coats of paint—dark green 

or blue, or lead colour—and glaze and paint the sash, and 

the job is complete. 

Frames and lights may of course be made of any size, 

for particular purposes. Those to be fixed over propagating 

beds in warm houses are often made about 2ft. or 23ft. 

deep, and 3ft. or so in width, according to the breadth of 
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the bed. But many growers prefer to use loose sheets of 

glass, laid between lengths of light sash bar, tacked in place 

temporarily or otherwise, from front to back of the bed. 

These admit more light than sashes ; air can be given to 

any extent, and the whole, bars and all, can be easily 

removed when necessary. 

Double, or two-light, frames are usually constructed 

without any division, the inner edges of the lights being 

carried on a flat bearing bar, about 3in. by 14in. strengthened 

by a ‘‘parting piece” of 2in. by in. stuff, nailed on edge 

along the middle of the former, to separate the lights. This 

bar is dovetailed into and nailed to the ‘‘ box” or boards 

forming the front and back, and thus 

serves the additional purpose of holding 

the latter firmly in place. 

Pit-lights are supported in the same 

manner, and a division may of course 

be placed where necessary, and may 

consist of either brick or boards. 

Movable wooden divisions are very useful in long ranges 

of pits. 

Handlights and Plant-Protectors. — The old- 

fashioned handlight, made with small pieces of glass set 

in a framework of lead or iron, and which is illustrated in 

Fig. 76, was largely employed for protecting early 

cauliflowers, lettuces, vegetable marrows, etc., and for 

raising small seeds. They are still employed to some 

extent, but have been in a great measure displaced by pits 

and frames of the ordinary type. Some handlights are, or 

were, made with movable tops, and some without, but where 

a considerable number are required, as to cover.any extent 
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of ground, these come very expensive. A bell glass, pro- 

pagating glass, or ‘‘cloche”’ is shown in Fig. 77. 

A very handy contrivance, answering much the same 

purpose as handlights, but much less costly, and even more 

useful, is easily constructed by a handy 

man, with some strips, or battens, of 

sound deal and other wood, and squares 

of glass. This is illustrated in Fig. 78, 
which almost explains itself, and the 

affair is easily put together. It should ~ 

be made in 4ft. to 6ff. lengths, with 

moveable ends, so that any number may be placed end 

to end, as necessary. These will be found excellent for 

protecting rows of early peas, dwarf beans, etc., as 

well as for young lettuce, cauliflower, and other plants. 

Shading.—Many kinds of greenhouses and stove plants, 

of a somewhat delicate nature require to be screened in 

some way from the scorching rays of the sun in the 

summer season. Such subjects as the tuberous-rooted 

and other begonias, gloxinias, streptocarpus, most orchids, 

ferns, etc., must be shaded from 

strong sun or their beauty is soon 

destroyed, and even the foliage 

suffers, while tne blossoms of many 

other greenhouse-plants, including 

even the sun-loving geraniums, 

may be preserved in freshness and 

beauty for a considerable time by means of a light 

‘shade. 

The simplest and most common method of shading is to 

brush a little whitewash, or something of the kind, over the 

FIG, 77. 
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glass—just enough to break the glare of the sun and prevent 

any scorching of the petals or leaves. This rough and 

ready method is adopted to a considerable extent in 

nurseries, where as a rule great particularity is not 

required. Ordinary lime-wash is frequently employed for 

this purpose, but though suitable enough in other respects it 

is open to the objection that it has an undoubted tendency 

to eat into the surface of the glass and destroy its brightness 

and transparency. It will, however, frequently ‘‘ stick” 

if the lime is fresh, when hardly anything else will. A 

wash made with ordinary whitening to the consistence of 

cream, with a little milk, dissolved size, or oil added to 

increase its adhesiveness, is less objectionable than lime, 

and being whiter, looks better on the houses. A mixture of 

flour and water (not paste), with a little whitening added, 

possesses the advantage of becoming semi-transparent when 

wet, and therefore of obstructing less light when the shade 

is not required. The preparation known as “summer 

cloud,” which is of a pale green colour, is also very 

suitable for the purpose under consideration, and is put 

up in convenient tins and easily applied. 

But the great disadvantage of all these permanent 

shadings is that they obstruct the light and darken the 

house just as much when the shade is not required—that 

is, in the early mornings and evenings, as well as on wet 

and dull days—as at other times, and the tissues of the 

plants are thus weakened and rendered less able to endure 

the fierce rays of the sun when they do come. Now 
light strengthens and invigorates plant life of almost all 

descriptions, and the more they receive, and the fuller 

it is, the better. All that is required is just a light screen 
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from strong sun only, with no shade whatever at other times, 

and in order to secure these conditions, and obtain the best 

results, a moveable blind of some kind becomes an absolute 

necessity. In private gardens of any pretentions, as well as 

in some of the better class of nurseries, most, if not all, of 

the plant-houses are consequently now fitted with blinds of 

some kind, and the question now arises, ‘‘ which is really the 

best of the several methods of fixing them”? A blind fixed 

so as to be easily rolled up and down at will is easily fitted 

to a small structure of not more than 15ft. oz 20ft. in length, 

but when a perhaps lofty roof of 50ft. or 100ft. in length 
has to be dealt with the task becomes much more difficult. 

There are two chief methods by which greenhouse 

blinds (which are always placed outside, of course) may be 
fixed :—(1) with a fixed roller at the top (apex of the roof) 

after the manner of an ordinary window blind, as 

at a in Fig. 79, and (2) with the blind fixed at the 
top and a moveable roller fastened to its lower edge, 
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as ab B, in Fig. 79. The former would, at first sight, 

appear to be the better system, but in practice it has 

been found wanting, and all the best makers now 

fix their blinds by the second method. The great 

disadvantage of the first-named method is that a roller 

of more than a few feet in length is sure to ‘‘sag’’ more 

or less badly in the middle, under its own weight and that 

of the (possibly wet) blind, while there is no means of 

supporting it except at the ends. Then a multiplicity of 

short blinds and rollers is a thing to be avoided on several 

accounts, and lastly, the strain of several, or many, of the 

necessary brackets, fastened to the 

ridge, is frequently too much for 

this last, and causes it to give way. 

On the other hand, the roller 

is under the second method 

supported along every inch of its 

length by the blind itself—that 

is, if properly secured to it— 

and to some extent, also, by the 

bars, rafters, rods, or whatever it rests on. The actuating 

gear, or tackle, required by this class of blind is also more 

simple, as will readily be seen, than that of the other. 

In brief, the upper edge of the blind is nailed to the ridge, 
or rather to a batten fixed horizontally along the roof just 

below it (the ridge), the lower edge being secured to a light 

roller of wood or some other material, which is actuated 

by means of a couple of large plain pulleys or wheels, fixed 

one on each end, over which pass cords fixed to the ridge 

at one end and running over another pulley placed at or 

near the same point. The loose ends being drawn brings 
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the roller up, with the blind rolled on it, to the top. A 

long open-sided box, or pent-house, is fixed along near 

the ridge to receive the blind, and protect it from the 

weather (see Fig 80). 

There can be no doubt of this being decidedly the best 

system of working blinds on greenhouse roofs. The details, 

such as the arrangement of the pulleys and working cords, 

may be varied to some extent, but the principle remains. 

But even by this method the rollers must be neither very 

heavy nor too long, or the blind will soon give way. A 

hollow metal tube— 

preferably of tin or 

brass—is superior to 

wood in its greater 

rigidity and lightness, 

and lengths of 20ft. 

or 25ft. should not be 

exceeded, even with 

this material. 

When the house . Rid: 1. 
does not exceed the above in length, a single roller 
may be employed, with a good sized pulley at each 

end, which should overhang the ends of the structure 

slightly. In this case the blind may rest, and the rollers 

run, right down on the bars or rafters, but where more 
than one length of roller is required the blinds and rollers 

must be kept up off the roof by means of iron rods fixed 

as shown in Fig. 81. Without these the pulleys could 

-not work, or even be fixed in place, and beyond this it 

is found that better results are obtained when the blind ig 

elevated a little way above the glass. 
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In order to enable one person to work both the cords, 
and raise the blind at both ends simultaneously, the cords 

are sometimes arranged as shown in the accompanying 

Fig. 82, with pulleys at the corner as shown. 
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Plant-Protectors.—Any narrow glazed construction of 

the nature of a portable frame, whether span-roofed or 

lean-to, may be classed under the term of plant-protector, 

though as a rule these are made considerably longer, as 

well as zarrower, than ordinary frames. An excellent type 

of plant-protector is shown in Fig. 83, in which it will 
be seen that the lights on each side are hung to the ridge 
in the usual manner, and are lifted up to allow of the 

contents being attended to. 



PITS AND FRAMES, 127 

Plant-protectors may be of any length, and from 2ft, 

to 6ft. or so in width, and are extremely useful for 

protecting or encouraging the growth of plants of many 

kinds, both in pots and planted out. For hardening off 

bedding plants and similar purposes they are of course 

quite equal to frames, and on the whole, rather more 

convenient. 
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An important point in both their construction and 

management is to provide against the lights, when opened, 

falling or being blown back, which is almost sure to lead 

to serious results, especially if a man or lad is stooping 

down to attend to the occupants. Unless, therefore, the 

lights are secured by some means, it is always best to have 

an assistant to hold each light up firmly when opened. 

Glazed Copings and Wall Covers.—A coping is 

merely a kind of shelf fixed along near the top of the wall, 

¢ 
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over any plants that are nailed or trained to it, as shown 

in Fig. 84. Copings, which may be from lft. to 2ft. or 

more in width, and must be fixed on brackets, with the 

front edge some inches lower than the back, in order to 
throw off the rain, are usually, and most properly, 

constructed of a stout glazed framework, though in some 

cases a few lengths of wide board, or plank, are made to 

do duty, but as this obstructs the light to a considerable 

extent, it cannot be recommended. 

Such a plain coping protects fruit and other trees on 

walls to a considerable extent, not only from rain and hail, 

but from frost also, which usually strikes directly down- 

wards. By the way, keeping the rain off the trees thus, 

though all right at certain seasons, is by no means beneficial 

at other times, so that it is a good plan to have all such 

copings easily removable. 

But further, such a coping, if only a narrow one, enables 

ordinary garden netting, or mats, etc., to be easily hung in 

front of peach or other trees when in bloom, thus securing 

a good ‘‘set’’ even when the weather is cold or rough, as 

it too frequently is in the spring. This affords a still 

greater amount of shelter, while admitting a good deal of 

both air and light. A single or double ply of netting may 
be put up as soon as the first blooms begin to expand (but 

not before), and allowed to remain until the fruit is well 

set, and safe, with the greatest advantage, but mats, etc., 

should be removed on fine and mild or sunny days, and 

again replaced at night and when the wind is cold, or snow, 
hail, or cold rain falls. 

The addition of some spare frame-lights, or specially 

constructed sashes of suitable size, at once transforms any 
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ordinary coping of a fairly substantial character into a 

wall-cover, this being really a kind of narrow, steep-pitched 

house erected against the wall, in which peaches, nectarines, 

figs, choice plums, and even vines, may 

be grown to perfection, and full crops 

of the finest quality practically ensured. 

The lights may be fixed in an upright 

position, as in Fig. 85, or with a moder- 

ate inclination outwards towards the 

base, as in Fig. 86. The best way to 

fix them is by means of a light grooved 

plate fixed to the front of the coping, 

as shown, and a stout sill at the bottom, 

raised a little way off the ground, with a stop or bead nailed 

along behind, and a couple of thumb-screws, buttons, or 

the like to each light, in front, by means of which they-are 

secured in place. 

By employing a coping, or roof, of sufficient width—3ft. 

to 4ft.—and thus bringing the front lights out to a 

Sy moderate distance from the wall, 

such a cover may be converted into 

a kind of narrow house, wide enough 

to allow of the trees being attended 

to from a narrow path arranged 

inside’ the structure, and also of a 

row of tomatoes, figs, or other plants 

in pots being accommodated along 

noel — the front, as shown in the sketch 

(Fig. 87). 
But in all cases where the wall is completely covered 

in as above, some provision must be made for ventilation, 
K 
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or the temperature inside will be liable to rise to an 

injuriously high point under the influence of bright sun- 

shine. To a certain extent air may be given, in mild 

weather, by sliding the front lights along so as to leave 

a small aperture between each, but with a cold wind blowing 

a little top ventilation only should be given. This may 

be provided by fixing a square of glass here and there in 

a small sash or frame, hung at the back and made to open 

with a casement stay or the like, or by leaving a narrow 

aperture all along 

either at the back of 

the coping, against the 

wall, or beneath its 

front edge, above the 

front lights, these being 

closed with narrow 

wooden flaps, with. 

hinges, to be opened 

and closed at will. 

Conservatories.— 

The real meaning of 

the word conservatory 

is a house (or place) in 

which to preserve, or keep, plants, as distinguished from a 

structure intended for growing purposes only. A conser- 

vatory may consequently be of any size, from quite a tiny 

affair, only a few feet square, to the enormous structure at 

Chatsworth, which covers an acre of ground, and may be 

built in any style, from the plainest lean-to to an elaborate 

structure with a lofty curvilinear or otherwise ornamental 

roof, cusps to the side-lights, coloured glass, cast or 
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wrought iron pillars, a super-roof for the ventilators, and 

so forth. 

In gardens of any pretentions, however, the conservatory 

is a house of considerable size, of more or less ornamental 

construction, and usually either attached to the mansion, 

or easily accessible from it. In style or pattern 

conservatories vary greatly, and the design is usually 

made to harmonise, as far as possible, with the architectural 

style of the residence. Indeed, in too many instances, 

the welfare of the plants is sacrificed to the points of 

architecture and ornamentation, and as a consequence, 

many such structures are little better than death-traps 

for tender or delicate plants. 

A design for a handsome lean-to conservatory is given 

in Fig. 92, designed and erected by Mr. Duncan Tucker, of 

Tottenham. A smaller and less pretentious structure, suitable 

either for growing purposes or as a conservatory, is shown 

in Fig. 93. But it will be evident from what has been stated 

above, that no definite instructions can be given, and the 

pattern or style to be adopted depends chiefly upon the taste 

of the owner and the ideas of the architect, who must of 

course be consulted when the structure is erected simul- 

taneously with the mansion. 

Speaking generally, however, the chief points to be 
studied in the construction of a conservatory of any kind 

are as follows :—(1) That it shall be as roomy as possible, 

consistent with other considerations ; (2) loftiness, to a 

moderate extent, both to provide abundant head-room, and 

also to allow of climbers of various kinds being freely 

trained over the roof—to this end the sides should be 

constructed with side-lights of considerable height; (3) 

K 2 
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lenty of heating power, so that a comfortable temperature 

may be maintained even in severe weather, when this house 

is frequently most resorted to, without trouble, or having to 

push the fire much ; (4) free ventilation, both at the top and 

bottom, coolness in summer being quite as desirable as 

warmth in winter ; and (5) abundance of light, consistent of 

course with the necessary amount of ornamentation. Firm, 

clean, and dry pathways, formed of either suitable paving 

tiles, concrete, or the iron gratings employed to cover the 

pipes, where these are placed in trenches, are also of great 

importance, and if not sunk in pits as above, the pipes 

should be kept out of sight as much as possible. 

Small ‘‘ladder” or flat stages should be placed here 

and there, to accommodate pot plants, such as hyacinths, 

tulips, pelargoniums, begonias, and others, but this must 

not be overdone in large and tastefully arranged houses. 

The chief dependence should be placed on large permanent 

specimen plants, such as palms, large’ ferns, camellias, 

oranges, fuchsias, etc., either planted out in borders, or grown 

in large pots, tubs, or boxes, and on carefully arranged 

groups of plants in pots, large and small, standing on the floor, 

and altered or re-arranged from time to time, as required. 

All permanent beds and borders must be well-drained, 

and composed of the freshest and best materials, of which 

fresh loam from an old meadow, peat, leaf-mould, nearly 
fresh but well-dried manure, and coarse sand or grit, form 

the principal components. Such borders need not exceed 

from 2ft. to 3ft. in depth. Dead walls should have a trellis 

‘fixed a few inches from them, to which climbing plants 

may be trained, or better still, be carefully wired—and 

plenty of pillars, as well as tie-rods, etc., in the roof are 
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desirable, over which other climbers may be naturally 
festooned. Panels of lead-lights filled with coloured glass 
are now frequently 

employed in the con- 

struction of this class 

of house, and if not 

overdone, they do little, 

if any, harm to the 

plants. 

Among the numer- 

ous forms of decoration 

as applied to conser- 

vatories.and ornamen- 

tal plant-houses are the 

following :— Fla. 88, 

Finials, shown in Fig. 88, are wooden or iron spikes 
or points fixed at each end of the ridge. They are made 
in various patterns, of cast or wrought iron, and wood, and 

2 g add considerably to 

' the structure. 

Ridge-cresting, 
hoohge foe he which consists of 

ornamental iron — 

or wood—work 

fixed along the ridge, 

a Raa Grae as shown in Fig. 89. 

The light cast-iron 

BAG: 5805 ridging is made in 
several patterns, and besides being much more elegant 

than that made of wood, is considerably stronger 
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and, barring accidental breakage, is practically ever- 

lasting. 

Cusps are small ornamental pieces of iron or woodwork 

fixed in the upper corner of the side-lights, as shown in 

the elevation greatly. 
A line of small leaded lights, fitted with variously 

coloured glass, is now frequently introduced just below the 

eaves of conservatories, and if tastefully done, affords a 

very pleasing effect. 
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Fig. 91 shows various forms of brackets, spandrils, etc., 

in cast iron. Those at a and B are square brackets, 

to support shelves, etc. ; c is an obtuse-angled bracket to 

be fixed at the foot of rafters, p a spandril for keeping 

rafters in place at the ridge, and © a bracket for sustaining 

wall-copings. 

Travelling Greenhouses.—An entirely new departure 

has been made quite recently in the introduction of what 

are known as ‘‘ travelling greenhouses.” Speaking briefly, 

these consists of a stout and well-constructed glass roof, 

strongly tied together, carried on a number of small iron 

wheels, with flanges, which are fixed just below the 

plates, and run on narrow iron rails resting on stout 

horizontal plates, which again are supported by low brick 

walls, or piers of the same placed at intervals. The sides 

are so constructed, by means of overlapping woodwork, 

as to be almost, if not quite, air-tight, and the lower part 

of the ends, which are usually constructed of wood, are 

made separately, like shutters, and hung from a kind of 

plate so as to lift up when required, and allow of the 

structure passing over any crops of a moderate height 

without injuring the latter. The heating apparatus, where 

any is provided, must of course be portable with 

the house, or else be of a temporary or easily removable 

description. In the former case the pipes are usually 

slung from the roof, near the eaves, and the boilers are 

either portable, or else so situated and fitted as to work 

either to right or left, as required, without removal. 

The object of this method of construction is to enable 

the glass roof to be pushed over at any time, or when 

necessary, on to another crop or plot of land, and from 
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this it will be plainly evident that the rails, etc., must 

be at least twice the length of the structure, if not more. 

In fact, in order to obtain satisfactory results, in market 

garden work, at any rate it is advisable that the plot of 

ground fitted with rails should be three times the length 

of the glass roof, in order to provide for a suitable 

rotation of crops. 

I must confess to being unable to perceive the utility, 

or rather the real importance, of this class of house in 

the first instance, but a little consideration quickly showed 

‘that the system possessed important advantages, and 

like other really good things, undoubtedly improves on 

acquaintance. One of ‘the best uses that such structures 

can be put to, and the one that first commended the 

idea to myself, was that of sheltering a batch of chry- 

santhemums, planted outside, after a summer crop of 

tomatoes was over. It will readily be seen that it is only 

necessary to plant out a batch of young “mums” of 

suitable varieties in the next plot (within the rails) in the 

spring or early summer, and when these require protection, 

say at the end of September, and the ‘‘toms”’ are over, 

the house only has to be pushed over—which half-a-dozen 

men can easily do in a few minutes, by the way— 

to accomplish the desired object. In the spring the house 

may be pushed over on to plot No. 3, which may be planted 

with tomatoes again, the chrysanthemums being grown this 

season on the plot occupied by the tomatoes previously, 

and soon. Again, a number of Tea or H. P. Roses may 

be easily forced by merely running the house over them 

in the early spring, after a late crop of tomatoes on the 

next plot, or even after the ‘“‘mums” are over. 
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These houses are also useful for early potatoes, lettuces 

and other salad plants in the winter and spring, as well as 

for cauliflowers in the autumn, and also for forcing narcissus 

and other bulbs planted directly in the ground, and for 

numerous other purposes which will quickly suggest 

themselves to the practical nurseryman or market grower. 

There are certain minor disadvantages connected with 

the system, which is doubtless only in its infancy yet, 

but these will all be surmounted in time, no doubt, and 

the principle itself is an admirable one. 

The travelling greenhouses were invented by Dr. 
Pickering, of the Horticultural Travelling Structures, Ltd., 

of White Street, Moorgate Street, London, who also 

erect them for growers, etc., on very moderate terms. 

A large number of these houses have been erected by the 

firm for several of the leading growers of tomatoes, grapes, 

cut flowers, etc., for market, at various points along the 

south coast and elsewhere, during the last few years, which 
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plainly proves their appreciation by the eminently practical 

growers in that district. 

When these men, who have naturally a keen eye to 

the ‘‘main chance,” take up anything, one may be quite 

sure that there is something in it. A rough idea of the 

system may be gathered from Fig. 94. 



CHAPTER VIII. 

GENERAL REMARKS ON HEATING. 

The chief objects of growing plants under glass are 

(1) to enable more or less tender exotic (7.¢., foreign) subjects 

to be successfully cultivated in our comparatively cold and 

always changeable climate, and (2) to ‘‘force” various 

fruits, flowers, and vegetables into an abnormally early 

bloom, etc., and thus induce them to afford their produce 

more or less in advance of their natural seasons. With very 

few exceptions, neither of these objects can be attained 

without the aid of artificial warmth, obtained by some 

means, and though the unheated greenhouse (which will be 

considered more fully presently) is certainly valuable for 

some purposes, yet its capabilities are limited, and it is of 

comparatively little value for either the culture of really 

tender plants (i.e., such as are destroyed by any appreciable 

amount of frost), or for the forcing or forwarding of garden 

produce of any description, that is, beyond a certain very 

limited extent. 

A well-constructed glass-house will protect its occupants 

from several degrees of frost—often as much as 6 or 8 
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degrees—if not of too long continuance, and especially if 

the structure occupies a moderately sheltered situation, 

but when the thermometer falls below about 25 degrees 

Fahr., or if even a less degree of cold is maintained for 

more than a few hours, the low temperature will gradually 

penetrate to the interior, and soon leave its mark on any 

plants of a tender or delicate description. Plants standing 

near the glass are naturally affected first, and it is a well- 

known fact that the tissues of such as are in a comparatively 

moist condition at the time, or have been grown rapidly in 

rich soil with plenty of water, are decidedly more tender or 

“soft,” and therefore liable to injury from frost, than those 

of others that have been to some extent starved or kept on a 

short allowance of moisture and nutriment for some time 

previously. Thus common ‘‘geraniums” (zonal pelar- 

goniums) may be rendered practically hardy, and be safely 

preserved through an ordinary winter in a totally unheated 

structure, simply by affording them no water whatever, from 

the middle or end of November—or whenever the cold 

weather sets in—until some time in March, when the spring 

returns. Under this treatment the plants lose nearly all 

their leaves, and become mere ‘“‘bare poles,” but they will 

not perish, and when subjected to the influence of warmth 

and moisture again in the spring, quickly burst into luxuriant 

growth and blossom again, 

Much may also be done towards preserving more or 

less tender plants through the winter in unheated houses 

or pits by covering the glass with some non-conducting 

material in frosty weather, and also by plunging the pots 

in ashes, cocoa-nut fibre refuse, or the like—but this will 

be more fully dealt with presently. 
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The first attempt at heating, in connection with horti- 

culture, in this country was made, I believe, at Belvoir 

Castle, where great fires were kept burning during the 

spring and early summer against the back wall of a lean-to 

vinery, though if I remember rightly the fires were employed 

before the glass, the latter being added afterwards. The 

wall being thus kept constantly warm induced the vines 

to break into growth and ripen their. fruit earlier and 

better than usual. This was of course a very rough and 

frightfully wasteful method of heating, but it was the first 

step in the science of 

forcing, though soon 

abandoned in favour 

of the smoke-flue. 

cease These smoke-flues, 

Ht. GE. . so-called, which may 

still be found in many 

old-fashioned vineries, etc. in country gardens, were 

constructed of brickwork, and led from a furnace built 

outside one end of the house, usually along the front 

and across one end of the structure into a stack 

or chimney at the other end, as shown in Fig. 95. 

Flues are still employed by some growers for certain 

purposes, and indeed a combination of flues and 

hot water pipes is probably the most economical of all 

methods of heating, but though by no means expensive 

to construct, flues are certainly rather extravagant in 

fuel, and moreover afford a dry and somewhat 

harsh warmth, unfavourable to the growth of delicate 

plants, especially when the brickwork becomes at all 

overheated. 
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Two other serious objections to the flue system of heating 

are the constant danger of cracks or flaws in the masonry 

occurring, when the smoke and sulphurous fumes will 

escape into the house, and may do serious damage. The 

young growth of maidenhair and other ferns, as well as 

some other plants, is so delicate as to be quickly destroyed 

by even a slight escape of this kind. The second objection 

is the danger of the draught becoming stopped by contrary 

winds—for all furnaces and flues draw better with the 

wind in certain directions than others—or by the chimney, 

which is usually at a distance from the furnace, becoming 

cold. When this occurs the fumes must go somewhere, 

and however sound the brickwork may be, a portion is 

sure to find its way through into the interior of the house, 

to the certain injury and possibly total destruction of the 

contents, in whole or part. This difficulty is however 

obviated by employing the double flue described farther on, 

which possesses several important advantages over the old- 

fashioned or single flue. 

On the other hand, a fire contained in the brick furnace 

of a flue will (if not allowed to burn away too rapidly) 

remain alight much longer than one of the same size and 

character in a boiler furnace and surrounded by iron and 

water only, and farther, when once the mass of brickwork 

becomes thoroughly heated it will retain its warmth and 

prevent the ingress of frost to the house for some hours. 

Neither does such a fire require such frequent attention as 

those in the boilers of a small hot water apparatus. In fact, 

it may be safely affirmed that a well-constructed flue is a 

more dependable and less troublesome method of heating 

small structures than any of the usual type of hot water 
L 
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apparatus, excepting, of course, those constructed to burn 

gas or oil (paraffin). But these last are comparatively costly, 

both in the first outlay and in fuel, as well as being open to 

certain objections, which will be dealt with presently. In 

careful hands, and particularly where only a moderate 
degree of warmth is required, a well-constructed flue is a 

method of heating by no means to be despised, and excellent 

work may be and is done by this means. The different 

forms of flue will be fully described later on. 
Heating by means of hot water is, however, undoubtedly 

the safest and altogether best, if not, perhaps, the cheapest 

means of heating horticultural structures of all kinds, and 

those of considerable dimensions in particular, and it will 

therefore he considered first. 
A few of the advantages of heating by means of hot water 

carried in pipes of iron or some other metal—copper is the 

best conductor, but its cost renders it out of the question, 

except for quite small affairs—are (1) that the heat given 

off is so mild and gentle, it being impossible for the 

temperature of the pipes to rise above 212 degrees Fahr., 

while it usually ranges considerably less than this ; (2) the 

heat is easily carried to any point, and may be equally 

distributed over a house of any length or width merely by 

a@ proper arrangement of the pipes; (3) that with the 

boiler and furnace altogether outside the house there is 

no possibility of any smoke or fumes gaining an entrance ; 
and (4) its perfect safety. 

Heating by means of steam has been, and in some few 

eases is still adopted, especially in the United States, etc., 

but though possessing certain advantages the pipes are 

apt to become over-heated and parch or burn the air, 



GENERAL REMARES ON HEATING. 147 

while there is also more risk of an explosion in frosty 

weather than under the low-pressure hot water system. 

Where the exhaust steam from engines of any kind is 
available, this may be very economically employed to heat 

any green- or forcing-houses, with good results, a few 

slight precautions being observed. It should, however, 

be borne in mind that the act of discharging the waste 

steam into such pipes, instead of directly into the 

atmosphere, is almost certain to cause a slight back-pressure 

in the cylinders of the engine. In heating by steam the 

pipes should be fixed with a slight downward inclination 

from the point where the steam enters them to the 

farthest extremity where the exit is, so as to allow the 

condensed water to run away freely. A comparatively 

small outlet pipe, or cock, placed at the farther end, 

leading into a drain, etc., will suffice to carry off the 

condensed water. 

Heating by means of hot air—of which the old-fashioned 

flue is one form—has also been tried and employed to 

some extent, but the chief objection to its use, as to that of 

steam, is that the pipes, or radiating surfaces of whatever 

kind, are apt to become overheated and burn the air. 

It is also a difficult matter to secure a proper and regular 

circulation over considerable areas, as easily accomplished 

with hot water, and to have all, or the greater part of, 

the heat in one place is fatal to good plant culture. 

Stoves of the ordinary close type, on the slow-combustion 

principle, such as the little ‘ Tortoise”’ stoves (without hot 

water), are sometimes used for heating small plant-houses, 

but though useful to a certain extent where frost only 

has to be excluded, they are open to several serious 
L 2 
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objections, such as (1) their liability to become overheated ; 

(2) the dust and dirt unavoidable where the stove has to 

be fed and cleaned inside the house, not to mention the 

risk of an occasional down-draught and its consequent 

deadly fumes ; and (3) even where the fire is carefully 
managed, and no over-heating occurs, the flue-pipe as well 

as the stove itself’ gives off a harsh, dry heat, which dries 

and parches the plants, and effectually prevents anything 

like healthy growth. Lastly, the heat being given off 

chiefly, if not entirely, at one point, a 

proper distribution is impossible. 

Stoves of the same type, but lined 

with fire-tiles or terra-cotta are much 

less objectionable than the last, but 

even these are not devoid of faults by 

any means. 
We now have to consider the 

little paraffin lamp-stoves so largely 

i} employed for heating small green- 

al houses, etc., in all parts of the country, 

and of which an illustration is given 

above (Fig. 96). These are merely 

oil-lamps on a large scale, with one or more broad wicks, 

and afford enough heat to warm small structures up 

to 8ft. or 10ft. long, by 5ft. or 6ft. wide, sufficiently to 

exclude frost. The weak points of this class of stove are 

(1) that the products of combustion escape directly into 

the atmosphere of the house, and this is of course 

anything but conducive to the health of the plants; 
(2) the unpleasant odour that generally arises from their 

use, and which clings to the house even when the stove 
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is not in use; and (3) the risk of the flame getting too 
high and smoking. When this occurs the whole of the 
interior of the structure, with its contents, become covered 

with a greasy soot, which is at once very unsightly, 

injurious, and difficult of removal. 

In all cases these stoves must be kept scrupulously 

clean, oil of the best quality only being employed, and 

if carefully trimmed and not allowed to burn too high, 
a well-made stove may be used without any injurious 

effects, and indeed, with fairly satisfactory results. 

But nothing beyond thoroughly excluding frost must be 

attempted, and the stove be only used when actually 
necessary, that is to say, when the thermometer outside 

falls below about 36 degrees Fahr. Air should also be 

freely admitted whenever possible, in order to allow of 

the speedy escape of any fumes, and get rid of the 

unpleasant odour. The improved and superior makes 

of these stoves, however, give off little or no smell, and 

these only should be used, avoiding the common or cheap 

kinds. Although thus useful, in careful hands, for smal 

structures where only a low temperature is required, these 

stoves are entirely inadmissible for heating large houses, 

or for anything of the nature of forcing. In some cases 
it is found advisable to place a pan of water on the top 

of the stove, when burning, but in others the combustion 

alone produces quite sufficient moisture in the atmosphere, 

and occasionally rather too much. 

But decidedly the best and least objectionable form of 

oil or gas-stove (without hot water pipes) are those , 

constructed on the ‘‘radiator’” principle, as it is called, 

one of which is shown in Fig. 97. In these it will be 
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seen that the fumes or products of combustion from the 

lamp or burner (at 4) ascend through a vertical tube B into 

another large horizontal tube c, placed across the top of 

the last ; from this there are only two outlets, these being 

on the lower side, one at each end, leading into two 

other vertical tubes Dp D, which are also open at the 

bottom, with a small pan beneath each to receive the 

condensed moisture, etc. The large tube co receives and 

radiates a very large amount of heat, and by the time the 

fumes from the lamp have been at any rate partially 

condensed in the tubes c and p D, what remains and escapes 

at the apertures E E is prac- 

tically innocuous. Even gas, 

of which the fumes are as a 

rule very deadly to plant life, 

may be burnt in a stove of 

this kind with little or no 

injurious effects on the occu- 

pants of a greenhouse, while 

as there is no flue or means 

of escape from the stove, the 

whole of the heat generated by the flame is utilised in the 

structure. The stove illustrated in Fig. 98 is an excellent 

example of this system. 

There are now a considerable number of different forms 

or adaptations of this stove on the market, some with two, 

three, or more cross-tubes, and others again with smaller 

tubes, open at each end to the air, placed within the larger 

heating tubes. By this means the heating surface is 
considerably increased, while the actual size of the 

apparatus remains the same. Most of these stoves are 

Fie. 97. 
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on the whole steady and regular in action, nearly or quite 

innocuous, economical as regards fuel, and of considerable 

use for the purpose in view. They are, however, decidedly 

inferior, for the growth of choice or delicate plants, to a 

proper set of hot water pipes. Illustrations of some of the 

leading forms will be found a little farther on. 

There is also a class of apparatus consisting of a few 

feet of hot water piping, usually of small diameter, heated 

by a small copper or other boiler, constructed to consume 

NEW PATENT 

f§ RADIATING 

FIG. 98. 

gas or oil (paraffin) as fuel. These are admirably adapted 

for heating small conservatories and plant-houses, where 

only a moderate temperature is required, and as a flue 

(pipe) is usually provided to convey the products of 

combustion outside the house this class of apparatus is 

entirely innocuous. The flame (which takes the place of 
a fire) can be regulated to a nicety, and being constant 

and regular, there are no fluctuations of temperature ; 

where gas is employed an atmospheric burner must be 
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used, but oil stoves are fitted with the usual broad flat or 

circular wicks. The only disadvantages are that the 

commoner and cheaper forms of boiler are apt to be very 

extravagant in fuel, in proportion to the heat obtained, an 

excessive proportion of the caloric generated by the flame 

passing away up the flue and being wasted. Again, unless 

a wind-proof cap is fixed on the top of the flue pipe there 

is always a risk of the flame being blown out by a sudden 

down-draught in stormy weather, and though with oil such 

an occurrence leads to no more serious harm than the loss 

of heat, if the flame is thus extinguished during the night 

where gas is burnt, this of course continues to escape until 

turned off, and a serious explosion may take place. The 

better types of boiler, however, utilize a very high 

percentage of the heat generated, and are consequently 

fairly economical in working, while one of the patent 

wind-proof caps fixed on the flue-pipes .will effectually 

prevent all down-draught, and render any accident of 

the kind referred to impossible, 



CHAPTER IX. 

HEATING BY HOT WATER. 

This being undoubtedly the most satisfactory and generally 

‘useful method of heating horticultural structures of all 

-kinds, will be treated first. 

The principle or basis of all hot water heating consists 

in the well-known fact that water, when heated, expands 

-considerably in volume, and its specific gravity being reduced 
thereby, it rises ; also that as it cools again it contracts, 

and, if allowed to do so, again falls. This may be easily 

demonstrated by applying the flame of a spirit lamp to 

one side of a test-tube or the like filled with coloured 

water. 

Following out this principle, the boiler and pipes in 

all heating apparatus of this kind are so arranged that 

as the water in the former becomes heated it rises into 

one set of pipes leading out of the top (of the boiler), and 

through these to a point which may be some considerable 
distance (often some hundreds of feet) away from the 

boiler and fire. By the time this farthest point has been 

reached it will have parted with a good deal of its caloric, 

or in other words will have begun to cool somewhat ; it 
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is then allowed to fall into another set of pipes placed on 

a lower level, and is thus led back to the boiler, which 

it re-enters at the bottom, Here it again becomes heated, 

again rises, flows through the pipes, and returns, so that 

a constant current, or circulation, as it is termed, of the 

water in the pipes is maintained during the whole time 

that a fire is burning in the furnace. Fig. 99 shows a 

very simple arrangement, in which a is the boiler, B the 

‘‘flow’”’ pipe (which may however be separated into two, 

three, or more currents), o the farthest point (where an 

air-pipe D must be placed to allow any confined air or steam 

to escape), and E the “return” pipe, or pipes, through 

which the cooled 

and consequently 

comparatively heavy 

water falls and is 

conducted back to 

Fig. 99. the boiler. In the 

process of being 

heated from 32 degrees Fahr. (freezing point), to 212 

degrees (the boiling point) water increases in volume. 

considerably. 

A brief consideration of the above figure, and the 

system it illustrates, will plainly point out the necessity 

for two important conditions in the arrangement of 

all such heating apparatus, viz.: (1) that there must. 

be a rise, more or less, from the boiler into the 

first set of pipes, and (2) that the latter should 

be fixed with a gentle upward inclination in the 

“flow” from the boiler to the farthest point, and a 

corresponding fall in the ‘‘return” from the latter back 
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to the boiler. As a matter of fact, these two points are 

of the greatest importance, under all ordinary circumstances; 
with a deep boiler in proportion to its size the flow may 

run into the pipes on a level (see Fig. -100) and the 

circulation will still be maintained, and with a short length 

of piping only, these may also be laid on a dead level, and 
the water will circulate properly (especially if the ‘‘ flow” 

pipe is fixed above the ‘‘return,” instead of on the same 
level). But long lengths of piping must be given a 

moderate but regular upward inclination from the boiler. 

As little as 4in. of rise in 100ft., or lin. in 20ft. to 25ft., 

will suffice to enable 

the water to circu- 

late freely, but 5in. 

or Gin. per 100ft. is 

better, and should 

be allowed wherever 

possible. 

Again, the greater 

the rise from the 
boiler into the pipes 

the better. A boiler placed several feet below the level 

of the pipes will work much better, and the water will 

circulate more rapidly in the pipes than where the difference 

is only a few inches. In practice, however, a rise of from 

1ft. to 2ft. is sufficient, and answers well. 

In arranging and fixing the pipes there ought not to be 

any sudden dips in the flow, nor any rises in the return— 

the gradients must be easy and regular if the water is to 

circulate freely and rapidly ; these points are naturally of 
greater importance in large and complicated systems of 

Fig. 100. 
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heating than in comparatively small and simple ones. I 

have known a “ flow” to be fixed thus: [”~ LT Li 
(in order to avoid the pipes crossing the pathways), but 

though there was a circulation, it was very slow and 

uncertain, and the result very unsatisfactory. Such ‘dips’ 

in a return would be somewhat less injurious, and a ‘' rise” 

or arch at some point in a ‘‘ flow’’—as over a doorway 

or the like—would interfere very slightly with the current, 

though the fewer of such irregularities in level there are the 
better. 

There are a good many different ways of arranging or 

disposing the pipes in a house, differing more or less 

according to the size and character of the structure, their 

number, the temperature required to be maintained, the 

lie of the ground, and so forth. In all such systems of 

heating the skill of the engineer will be displayed in the 

adoption of the method that is at once the best and simplest 

possible under the peculiar circumstances of the case. All 

unnecessary complications must be studiously avoided, and 

the more simple and straightforward the arrangement 

throughout, and the fewer angles, elbows, changes of level, 

etc., the better and more economical will the whole 

prove in working. If the levels are carefully adjusted, 

and the natural tendency of the heated water to fly to the 

highest point is duly considered, the matter will usually be 

found by no means a difficult one, and a satisfactory result 

easily arrived at. The different descriptions of boilers 

in use are now somewhat numerous, and the usual sizes 

of piping are the 2in., 3in., and 4in., but both will be 

treated of more fully farther on. 

The two most simple arrangements are the plain circuit 
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(Fig. 101), and the ordinary flow and return, with single 

pipes (Fig. 102). In both of these systems the water is 

certain to circulate properly, provided that the levels are 

correct and the pipes 

kept full of water. & 

The first method is 

frequently employed _ 

for heating span- 
Fig. 101. 

roofed houses of 

small to moderate size, from which frost only has to be 

excluded, when a single ring of 3in. or 4in. piping will 

suffice. In such a case the best place for the boiler (a) 
is at the end where the door is, between it and the corner 

of the house, as shown, so that the connection may be fixed 

directly from the boiler into the flow pipes. The row of 

pipes is taken right round the structure, close to the eaves 

or wall-plate, and the return is led down beneath the 

pathway, close to the door, and into the boiler again at 

the bottom. 

The other method (Fig. 102), is more suitable for a narrow 

lean-to or three-quarter span structure, where a couple of 

rows of 3in. or 4in. pipes fixed along the front of the house, 

either above the bed 

or stage, or below 

the latter, will afford 

sufficient heat for 

many purposes. If 

a rather higher 

temperature is required, ¢hree rows of piping may be 

employed instead of two only (see Fig. 103), and in this 

case there should be one flow and two returns, as shown, 

Fig. 102. 
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Wherever three rows of piping are placed together they 

should be arranged in a similar manner, for this reason, 

that with a single flow pipe the hot water is carried much 

more quickly to the 

S farther end of the 

2 house than in a 

| double one, while 
< the current flows 

back more slowly 
and easily through 

the double return pipes, and the heat is consequently 

more evenly distributed than it could be with a double flow 

.and single return, though this plan is not infrequently 

adopted. 

In houses of moderate width it is an excellent plan to 

carry the single flow pipe along the front or near the outside 

wall, and the single or double return in or near the path- 

way at the back of the bed or stage, 3ft., 4ft., or possibly 

a little farther still from the first. In heating a span-roofed 

structure of considerable size, all that is necessary is to 

double this system, 

placing one set on 

each side, as shown in 

Fig. 104, where the 

tworeturns are shown 

fixed one above the 

other on one side of 

the house, and side by 

side on the other. Of course, in such a case there must be 
two separate connections from the main flow pipe, each 
being fitted with a valve to open or close the current at will. 

Fie. 103. 

Fia. 104. 

\ 
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The flow-pipe, or pipes, should always be fixed along 

the outside of the house, near the glass, this being the 

point where the heat is chiefly required, in order to exclude 

frost, etc. The old-fashioned plan of placing all, or nearly 

all, the piping in the pathways or centre of the house is 

now quite obsolete, as it has been conclusively demonstrated 

that it is at once much easier, more economical, and better 

in every way to keep the cold owt by heating the layer 

of air next the glass, than to warm the house from the 

interior, outwards. A current of warmed air constantly 

passing upwards from a hot pipe, just within 

the glass, effectually excludes all frost or cold, 

etc., and then the interior of the structure 

will be warm also, though in all houses of 

considerable width it is advisable to place 

two or more rows of piping—usually returns 

—along the body of the structure, at some 

distance from the sides. Even in stoves 

and forcing or propagating-houses, where yyig. ios, 

there is plenty of bottom—as well as top— 

heat in the body of the house, it is a capital plan to run a 

2in. pipe—a flow if possible—along just inside the eaves, 

near the wall-plate, as shown in Fig. 105. This will 

effectually prevent the ingress of anything like cold, even in 

the severest weather, and ensure a genial temperature at all 

times, but a valve or valves should be provided to enable 

the current to be cut off in mild weather, when less heat 

is required. 
In heating narrow span-roofed houses—of say 12ft. or 

less in width—a very common method is to run a 3in. 
or 4in. flow along each side, near the eaves, anda return 
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of the same size down each side of the central pathway, as 

shown in Fig. 106. In a large nursery in Kent, where the 

houses, each 100ft. by 12ft., may be counted by the score, 

nearly the whole are heated by means of a single 2in. flow 

along each side, with a 4in. return to each, placed low down 

in the pathway, near the ground. With plenty of boiler- 

power even this small amount of piping suffices to maintain 

a genial temperature, sufficient for any of the usual run of 

greenhouse plants, in almost any weather. 

Fig. 106. 

But in wide structures, where a high temperature has 

to be maintained, it may be necessary to have four, six, 

or even eight rows of piping on each side. Cases in which 

as many as sixteen rows of 4in. piping have been fixed 

in market-growers’ forcing-houses, from 12ft. to 15ft. in 
width only, have come under my notice; in such cases 

they are usually placed under the (raised) staging, in 

double sets of one flow and two or three returns, on each 

side, or in part beneath covered beds (for bottom-heat), 

and partly exposed. The best arrangement of the pipes 

Me 
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depends of course upon the purpose for which the structure 

is required. If intended for forcing, propagating, etc., a 

portion are usually placed in hollow chambers beneath 

the bed, or beds, to provide bottom-heat, the rest being 

disposed in various ways outside, in order to afford the 
top or air-warmth. But this part of the subject will be 
dealt with a little farther on. 

To return to the plain circuit system. Where one row 

of piping is not sufficient it may be doubled, putting in 

a flow and return all round, or along three or even two 

sides of the house only, with an ordinary syphon (see Fig. 

145) connecting the two at the farthest end, where also an 
air-pipe .must be fixed. In some cases three rows of 
piping—a flow and two returns—may be carried round 

three or four sides of a house, with a three-way syphon 

at the end. But, as evident, this system is only applicable 

to houses with a door at one end only, as the pipes must 

pass across the farther end. The system of piping each 

side of a house of any magnitude separately is therefore 

usually adopted, and rightly so, especially where the 
structure is of considerable length, say 50ft. or more. 

Most green- or plant-houses are heated from one end, 

for obvious reasons, and when two or more structures are 

built contiguous, or adjoining, either end to end or side 

by side, the boiler and furnace are properly placed at 

the junction, or in the latter case at any convenient point 

between or near the ends, in order that the current may 
be conducted into the different houses as directly and 

nearly as possible. Valves must of course be placed on 

the (flow) connections into each house, or set of pipes, 

to enable the current to be cut off from or turned on to 
M 



162 GREENHOUSE CONSTRUCTION AND HEATING. 

any of them at will, but it is only really necessary to have 

one valve to each set of pipes, this being placed preferably 

on the flow, all that is necessary for this purpose being 

merely to stop the current. But in order to enable 

the pipes in any one structure to be emptied at will, 

for repairs, or the like, it is necessary to provide tight screw- 

down or steam-valves on both the flow and return connections. 

Unlike the ordinary throttle-valves, these are water-tight, 

but they are of course somewhat more expensive. 

Very long houses, or ranges, are however best heated 

from the centre, or middle, the heating pipes, flow and 

return, branching off right and left from the mains running 

across the structure from the boiler. A 4in. pipe will 

“carry” all right a distance of 200ft. or 250ft., or some- 
what farther still if laid with a free rise to and fall from 

the farther end, but houses of 500ft. or more in length 

are best heated from a boiler or boilers placed at or near 

the middle, the pipes branching off right and left to each 

end. In such a case it is usual to employ 6in. mains to 

and from the boiler. See Fig. 107. 
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Where several houses are built adjoining (side by side), 

and have to be heated from one boiler, or rather stoke-hole, 

the best plan is to run two mains, flow and return, trom 

the boiler across the ends of the houses, and by preference 

inside them, in a shallow brick pit or trench, so that 

there may be no loss of heat. On these mains T-pieces 

I a. 

Fic, 108. 

are fixed where required, that is opposite the flow and 

return (heating) pipes, on the two mains respectively, 
these being connected on and each fitted with a valve. Of 

course there will be a rise from the mains into the heating 

pipes, so that the former may run beneath the doorways 

or paths, etc., and this also ensures a proper circulation 

mM 2 
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of the water in the right direction. A general idea of such 
a system may be gathered from Fig. 108. 

In some few instances it is found impossible to get the 
boiler down sufficiently below the level of the pipes, owing 

to water being found at a short distance below the 

surface. Methods of ‘surmounting this difficulty are 
described under the heading of stoke-holes (p. 215), but 

supposing it to be found impossible, or inadvisable, to 

construct a water-tight hole, the only alternatives are 

to employ a boiler of shallow construction, such as the 

form of the Champion (tubular) boiler (made by the 

Thames Bank Iron Co.), the ‘‘Reliance” boiler (Temple- 

man’s patent), which is illustrated in Fig. 130, or something 

of the kind, with only a very slight rise out of the crown 

of the boiler into the pipes, such as that afforded by 

an ordinary elbow. I have both seen and had to use 

saddle and other horizontal boilers made with the flow 

connection issuing from one end or side of the crown, on 

the level, without any rise at all into the pipes, but though 

this may answer in the case of a deep or vertical type 

‘of boiler, I can, from experience, strongly advise the 

‘avoidance of any such arrangement, owing to the extreme 

slowness of the current, and the generally unsatisfactory 

results obtained. 

But where, from any cause, the boilers cannot be 

sunk deeply enough, and even the shallowest make is 

inadmissible, the only way out of the difficulty is to heat 

from a higher level, on what may be termed the ‘‘ return ” 

system of heating. In this the boiler is fixed as low down 

as can be conveniently done, and the flow is led from 

it almost directly into a raised tank, or circulating cistern, 
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elevated 3ft. or more above the level of the pipes. From 

the bottom of this tank another pipe leads downwards 

again into the heating pipes, which must all be laid 

with a gentle downward inclination to the point where 

the return re-enters the boiler. If carefully carried out 

this method answers fairly well, though as there is 

naturally some loss of heat in the circulating cistern, 

etc., the results are scarcely as economical and effective 

as under the usual system. A simple arrangement of 

this kind is illustrated in Fig. 109. 

n=} 
Lt B > 
Fv 

n=n 
ed _= : 
ev 

Fig. 109. 

Every hot-water apparatus must be provided with a 

feed-cistern, as well as with one or more air-pipes, or 

cocks. The former is used for filling the pipes, etc., 

and it also allows for the expansion and contraction 

of the water. The air-pipes, which permit of any confined 

air or steam passing out of the heating pipes, and thus 

enabling them to become quite filled with water, must 

be fixed at all the highest points in the pipes where 
there is no other outlet. They are preferable to cocks 
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as being always in action, while the latter have to be 

opened to allow the confined air, etc., to escape, and 

then closed again. An air-pipe usually consists of a 

small brass union screwed into a hole drilled in the top 

of the pipe, at the highest point, with a few feet of iron — 
or compo. tubing of small diameter attached, the 3in. 

or $in. size being generally employed. The top of this 
pipe, which should be carried up in a corner or other 

convenient place, and secured by holdfasts, must be rather 

higher than the top of the feed-cistern, so as to prevent 

any overflow when the latter is full. 

The position of the feed-cistern is not a matter of any 

great importance, but it is usually, and best, connected 

witn the return pipe close to the boiler. It ought to be 

elevated well above the highest point in the pipes, anything 

from 2ft. to 10ft. above them being suitable. It may 

be fixed on a high staging, or shelf, in any convenient 

place, either inside the house, or in the stoke-hole (if 

this is covered in), but not out in the open air, as sometimes 

seen, where it is liable to become frozen in severe weather. 

It should contain at least two or three gallons to each 

100ft. run of 4in. piping, to allow for the expansion 

and contraction of the water as it becomes heated and 

cooled again. ‘The connecting pipe ought not to be less 

than #in. diameter even for a small apparatus, and for 
a large one should be from lin. to 2in. in diameter. 
When fixing large and powerful boilers, especially those 

of the tubular types, which heat quickly and create a 

rapid and powerful current in the pipes, it is at once 

usual and highly advisable to place a vertical stand-pipe, 

several feet in height, and open at the top, on the flow 
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connection close to the boiler. This acts as a kind of 

safety-valve, relieving the pressure caused by any sudden 

rush of water or steam from the boiler, and preventing 

the unpleasant and injurious ‘‘kicking” noise often 

experienced in such tases, as well as allowing any confined 

air or steam to escape instead of being driven into the 

pipes. 

The pipes are frequently laid on proper chairs, formed 

of cast-iron (see a in Fig. 110), and these are sometimes 

fitted with rollers, as at B in the illustration, to allow of the 

pipes moving easily as they expand, but in market-growers’ 
houses they are usually supported by means of brick 

piers of the requi- 

site height, placed 

here and there— 

generally one to B 

each (9ft.) length— nd sr C bh 
and these are found Fic. 110. 

to answer the pur- 

pose quite sufficiently well. The bricks must, however, 

be laid on a firm bottom, and bedded in cement rather 

than mortar. 

Amount of Piping Required for Different Tem- 

peratures.—Structures in which a comparatively high 
temperature has to be maintained, must, naturally, be 

fitted with more piping, in proportion to their size, than 

houses from which frost is to be excluded only, or where 

nothing more than a cool greenhouse temperature is 

required. 

A good many rules have been formulated, from time 

to time, and by various authorities and writers, for 
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ascertaining the amount of piping necessary to afford 

temperatures suitable for different purposes. Of these 

some are altogether too complicated, and others totally 

absurd, while even that standard authority, Hood, only 

gives a table showing the amount of piping required to 

heat given quantities of air per minute—a totally different 

thing from merely maintaining a certain temperature in 

a structure of any kind, and consequently quite useless 

for the purpose under consideration. 

Decidedly the most practical and reliable rule—like 

nearly all other good things, a simple one—is as follows: 

Multiply the length of the structure by the width, and 

the result by the average height (this being easily obtained, 

in most cases, by adding the greatest and least heights 

and dividing by two). This gives the actual cubic contents 

of the house, in feet, and this, divided by 30, shows the 

number of feet of 4in. piping necessary to thoroughly 

exclude frost (under ordinary circumstances) and maintain 

the usual greenhouse temperature suitable for plant-houses, 

cool conservatories, late vineries, etc. ; divided by 20, the 

above product gives the required amount of similar piping 

for what are termed intermediate houses, cool stoves, 

early vineries, etc.; by 15 that for ordinary stoves or 

hot-houses; and by 10 that required for forcing and 

propagating-houses, Hast Indian orchid-houses, and other 

structures in which a high temperature (65° to 70°), 

has to be maintained in any weather. Stated in a 

somewhat different way, but amounting to much the 

same thing, 30ft. to 40ft. run of 4in. piping must be allowed 

‘to each 1000ft. of cubic contents for greenhouses, con- 

servatories, and other cool structures ; 50ft. per 1000 for 
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a warm greenhouse, ‘‘ intermediate’? house, or early 

vinery ; 60ft. to 80ft. for stoves, and 80ft. to 100ft. for 

forcing houses. 

The most generally employed, and best size of piping 

for all ordinary purposes is the 4in. (internal diameter). 

This gauge contains a greater bulk of water in proportion 

to its diameter than any smaller sizes, and consequently 

retains its heat longer, while pipes of this size of course 

‘carry’ considerably farther than anything smaller. 

The 3in. and Qin. sizes are chiefly employed for connections, 

etc., or as heating pipes in small houses, or for outside 

rows in those of moderate size (see p. 160). The cir- 

cumference of a pipe of any size being always in the 

same proportion to the diameter (roughly speaking, as 

3 to 1), a foot of 2in. piping affords as nearly as possible 

half the heating surface of a foot of the 4in. gauge, or 

half a square foot and one square foot respectively, while 

the 3in. size gives three-quarters of a foot, three rows of 

this gauge affording rather more actual heating surface 

than two rows of 4in., or as 9: 8. 

In all cases it is advisable to allow rather more piping 

than is really necessary for the purpose in view, both in 

order to avoid having to make the pipes very hot at any 

time (this being considered injurious), and also to enable 
a somewhat higher temperature to be afforded, should 

such be necessary at any time. For the same reason the 

boiler also ought always to be well above its work, rather 

than below it, having to force the fire in severe weather 

being at once a wasteful and dangerous proceeding. The 

temperature of the pipes in any low-pressure hot-water 

apparatus cannot rise above 212°— the point at which 
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water boils—-and any farther access of heat is carried 

off in steam, but even this point ought seldom or 

never to be reached, a temperature of 160° to 180° 

being safer and better than a higher range, especially 

where delicate ferns, etc., are cultivated, very hot 

pipes having the effect of unduly dessicating and 

scorching the air. 

It must be borne in mind that the aspect and position 

of a greenhouse of any kind, as well as its construction, 

and the local climate, all have their effect on the average 

temperature, and ought to be taken into consideration 

when calculating the amount of piping required. A house, 

or houses, of whatever class, built on a warm southern 

slope fully exposed to the sun, and sheltered on the north 

and east, will not require so much artificial heat as another 

standing on very bleak or open ground, or in a comparatively 

low, damp, or sunless spot, in order to secure the same 

temperature. Climate also varies considerably, that of 

most places as far north as Yorkshire or Lancashire being 

naturally much colder than the average of Devonshire or 

Cornwall, especially near the coast, where frost never 

appears to penetrate or possess so much power as in 

inland localities. But in all cases it is wise to be on the 

safe side, and provide rather more piping and heating 

power generally than is actually necessary rather than 
too little. 

Lastly, unless the air can circulate freely round the 

heating pipes in all directions they cannot radiate their 
warmth as freely as they would otherwise do. Thus 

pipes confined in a trench or pit cannot be reckoned as 
equally effective with those standing free all round, 
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whether covered with a grating or not. Indeed, some- 
thing like 50 per cent. should be allowed in such cases. 

Pipes ought never to be buried in the soil, even partially, 

for where this is done they cannot radiate properly. 

Never bury iron pipes in ashes, the acid and sulphur 

they contain eating into the metal and quickly destroying 

them. 

ae =a 

(isi = f f 

Fig. 111. 

The Pipes and How to Fix Them.—As previously 

stated, hot-water pipes are cast in three sizes, viz., 2in., 

3in., and 4in. in diameter, internally. Pipes 5in. and 

6in. in diameter are occasionally used to a small extent, 

but chiefly for the connections, etc., of large apparatus. 

For any smaller sizes, or fittings, etc., than 2in., wrought- 

iron tubing, commonly known as “ gas-barrel,” is employed, 

Fig. 112. 

this also being made in several sizes, from jin. to 2in. 

in diameter, and fitted together by means of sockets and 

serew threads run on inside and outside. The 3in. and 

4in, pipes are usually cast in 9ft. lengths, and the 2in. 

size in 6ft. lengths, each with a socket on one end, as 

shown in Fig. 111. Any shorter or odd lengths are 

obtained by cutting, and when two blank or “spigot” 
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ends have to be joined, a ‘‘loose collar” (A), or double 

socket (B), as in Fig. 112, is employed. A cast-iron pipe 

is easily cut by nicking it all round with the corner of a 

flat or triangular file, going a full din. deep. Then with 
a cold chisel and hammer go all round in the nick, 

striking smartly but not too heavily, and it will presently 

crack off at the “nick.” Pipes of the best quality cut 

more easily than common or cheap ones, which are 

usually made of very hard and imperfectly smelted metal. 

A tool known as a pipe-cutter is used by fitters, and 
saves a great deal of time and labour. It consists of 

five or six hard steel discs or wheels, with cutting edges, 

carried in a kind of short steel chain, with double links, 

and a handle and thumb-screw to tighten it up. The 

chain and wheels are passed round the pipe, hitched 

and tightened up and then worked round several times 

by means of the lever, tightening up the wheels occasionally 

so as to keep them cutting. When a good deep cut has 

been made the cutter is taken off, and a few taps with 

the hammer and chisel causes the pipe to drop apart. 

Socket-pipes, as shown in Fig. 111, are usually employed 

for heating, especially by nurserymen and market-growers 

generally, though. in some cases the ‘‘ expansion-joint ” 

and other kinds of piping (to be described presently), are 

used, but chiefly in small or amateur’s houses. The joints 

of socket-pipes may be made in several ways, the old- 

fashioned method being to pack each joint well with 

rope-yarn and a mixture of red and white lead, with a 

little oil, letting the whole ‘‘set”’ well before using. But 

this is a far too slow and troublesome process for the 

present day, while such joints are also very apt to leak, 
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so that this need not be considered farther. An iron 

cement or ‘‘rust-joint,” composed of iron filings, sal- 

ammoniac, and water, with a little sulphur, was much 

employed at one time, but though very lasting, and usually 

tight, the rust eating into the metal and joining the pipes 

immoveably in time, such joints frequently ‘ weep” a 

good deal at first, and after a time frequently split the 

sockets, as the mixture expands considerably in rusting. 

India-rubber rings have also been much used and 

recommended for jointing pipes, but though very useful 

and easily fixed when they fit all right, and the pipes 

and sockets are uniform in size, great difficulty is often 

experienced in forcing them into small sockets at all. In 

fact, I have known two or three men to ‘‘shove” the 

end of a house out bodily trying to get a ring in. Even 

when in, they sometimes leak, and after a few years the 

heat renders the rubber hard and perished, and then if 

cracks and leaks. On this account the joints are frequently 

filled up with Portland cement above the rings. 
But decidedly the best and most lasting joints for socket- 

pipes, at least in the writer’s considerable experience, are 

those made with pure Portland cement alone. This 

material is very easily mixed and applied, while it hardens 

or “sets” almost immediately, and if properly done will 

last a lifetime, if not for ever. Even if it is ever desired 

to take the pipes apart, all that is necessary is to break 

through the hard face of the cement with a narrow steel 

chisel, wriggle the pipes about a little, and away they come, 

totally uninjured. 

The sockets should be packed about half full of rope-yarn 

first—indeed, lin. to 14in. of cement is sufficient, provided 
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that it is quite fresh and “quick,” as it must invariably 
be for all work of this kind. Pack the yarn in tightly with 

a proper caulking-iron (see Fig. 113) and hammer, and 

then fill up with the cement, freshly mixed with water 

Fig. 113. 

to the consistence of mortar, working it in well all round 

with the blunt end of a bit of lath, or the like, and finally 

smooth it off neatly with the fingers, or a small pointing 

trowel. Good fresh cement will set quite hard in about 

an hour—less in hot weather—and will practically last 

for ever. We generally go over the joints a second time 

about ten minutes afterwards, making good any faults 

and finishing off 

well and neatly. 

Should any 

“weep” a little 

when the pipes 

are filled, throw 

a little fresh, dry 

cement on re- 

5 / : peatedly, and it 

SECTION El aap Ca will probably 

Fic. 114. cease as the 
water becomes 

hot. Should any leak badly, better draw off the water, 

cut out the cement, and re-make the joint. 

The ‘‘expansion-joint” pipes are cast with a small 

socket and narrow flange at one end, with two ‘‘lugs” 
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slotted or bored to receive the shanks of a couple of 

short bolts and nuts. A loose collar is also provided 

to slip over the spigot end of the next pipe, with a 

projecting ring and two lugs to correspond with those 

on the flange of the pipe. An indiarubber ring is passed 

round the spigot end of the next pipe, about an inch from 

the end, with the loose collar behind it, and this is then 

pushed into the socket of the other pipe, and the india- 

rubber ring is then compressed by tightening up the 

nuts until it grips the inner pipe tightly. This works all 

right when the nuts run easily on the bolts, but when 
they work stiffly they are a nuisance, and in any case the 

cement joints can be made both better and more quickly. 

—sae eo a 
Fie 1165. 

Fig. 114 shows Jones’ Improved Expansion joint, which 

possesses several advantages over the old or ordinary form. 

Ordinary flange-pipes are not much employed in hot-water: 

work, though there is no reason why they should not be, as 

they would answer the purpose quite as well as any other 

description. The expansion and contraction has to be 

reckoned with, of course, though this difficulty is easily sur- 

mounted ‘by using chairs with rollers, and in any case it is no 

worse than that taking place where socket-pipes are used. 

The pipes should always be laid as far as possible with 

the current; that is to say, so that this discharges from a 

spigot end into a socket, or with the socket of each length 
at the back or lower end, at any rate in the case of flow 

pipes. This is not, of course, absolutely indispensable, as 
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the water will flow almost as well one way as the other, 

but it is the right way, and should be followed whenever 

practicable (see Fig. 115). 

Before commencing to caulk the pipes up, take care 

that each spigot end is pushed quite ‘‘ home ” in its socket, 

otherwise the rope-yarn, or whatever kind of packing is 

employed, may become forced over the end, and interfere 

with the current. Caulking renders the pipes comparatively 

firm and steady, and when finished the whole ought to 

be gone over carefully with the spirit-level for the last 

time, before putting in the cement. 

When a length of piping of any size has to pass into one 

of a larger gauge, or vice-versa, what are termed reducing 

sockets are usually employed. In high-class work these 

are indispensable at certain points, but for rough jobs, 

or where the pipes are out of sight, as beneath beds 

and stages, we never trouble to use them, but just 

run the ends of the smaller pipe well into the larger 
(whether socket or spigot end is immaterial), packing 

it round well with rope-yarn—a firm collar may be made 

by binding tightly round the smaller pipe, near the end, 

with this—and then filling up with fresh cement, into 

which some small pieces of broken brick are pressed. In 

some cases a collar of wood or stout leather is used, but 

however managed, this makes a sound and safe joint, if 

properly done, even where a Qin. pipe is thrust into a 

4in. one. In fact, one can do almost anything in the way 

of jointing pipes, whether of iron or earthenware, with 

this invaluable material. I have made over fifty cement 

joints with it in quite a small but rather complicated 
apparatus, in which all sorts of odds and ends of piping 
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were employed, and not one of them even wept a drop 

at the first trial. 
When fixing a number of lengths of piping, with 

connections, etc., the best way is to lay and roughly level 
them first; then caulk up the joints, which 

brings each into its exact position. Then 

go over them again very carefully with the 

spirit-level, and finally ‘‘make”’ the joints, 

after which they must not be disturbed in 

any way until the cement has set thoroughly. 

Fittings, or connections, such as elbows, 

T-pieces, etc., frequently require to be 

supported in place by means of blocks, etc., 

until the joints are made and the cement is set, when 

the supports may be gently removed. 

Where the currents in two pipes have to be joined 

together and carried in one, what is termed an “outlet 

syphon ’’ (see Fig. 116) is usually employed, or in some 
cases a branch-piece (Fig. 117) is preferable, but if the 

= affluent joins at right angles, an ordinary 

T will be best, naturally. Again, when 

running from a single pipe (say a flow) 

into ¢wo others (as returns), if these are 

placed one over the other, branch-pieces 

should be employed at each end, as 

shown in Fig. 118, instead of outlet 
syphons, which would render the cur- 

rent unequal, but if placed side by side the syphons will 

answer best. 

Boilers.— There are now a considerable number of 
boilers—or to speak more correctly, heaters, their purpose 

N 

Fie, 126, 

Fig. 117. 
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being merely to heat the water as it passes through them, 

and not to boil it—of various kinds on the market, all 

of which possess their good and bad points, while most 

of them are more or less suitable for different purposes. 

The majority are made in various sizes, according to 

the amount of piping they are intended to heat, but some 

forms are better suited for large quantities of piping, 

and others for smaller lengths. 

The best ‘boilers’ are made of stout sheets of wrought- 

iron, welded or rivetted together, the usual thicknesses 
employed being ,§in. and gin. Cast-iron boilers are 

also employed to some extent, but though these are at 

once much less expensive, and resist the combined action 

of fire and water better than the wrought metal, they 

Fic, 118. 

are unfortunately liable to crack at any time. This usually 

occurs in frosty weather, particularly if the furnace door 

is opened suddenly, though it may take place without 

any apparent cause, and occasionally happens the very 

first time the fire is lit. Hence they are scarcely depend- 

able enough for work of any importance or magnitude, 

though at the same time a cast-iron boiler will frequently 

last and do excellent work for the best part of a lifetime. 

The saddle-shaped boiler is one of the most popular 

and useful types for all ordinary purposes, and for heating 

lengths of from 100ft. or 200ft. to as many thousand 

feet of 4in. piping either a plain saddle or one of the 

rather numerous forms of this boiler can scarcely be beaten. 
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Saddle-boilers are made in both wrought and cast iron, 

and those of the former class may be had either welded 
or rivetted. 

Boilers of the horizontal tubular type are now extensively 
employed by market gardeners and nurserymen for heating 

long ranges of piping. These consist chiefly of cast-iron 

pipes, but in this form the metal is not nearly liable to 

give way suddenly as in large castings, besides which 
these boilers are now so constructed as to enable a defective 

tube to be removed and replaced in a very short time and 
with comparatively little trouble. 

But even where these, or indeed any boilers of large 

size are employed for important work, it is always 

advisable to fix them in pairs or trios, connected together 

with valves, etc., so that either or both can be put to work 

the whole of the piping, or be disconnected entirely at 

any time, for repairs or the like, without affecting the 

temperature of the houses to any extent. Thus, supposing 

there is say 2,500ft. of piping to be heated, if only one 

boiler is put in this ought to be capable of working at 

least 3,000ft., but instead of this it is much better and 

safer to fix wo, each sufficiently powerful to heat 2000ft. 

or so. Then, in mild weather, when less heat is required, 

or one or two houses may be cut off, either boiler will 

do the work alone, while when coupled together they 

will maintain the maximum temperature in severe weather 

easily. Lastly, should one break down, the other will 

suffice to maintain at any rate a moderate temperature 

while the other is being repaired or replaced. 

The heating power of all hot-water boilers is calculated 

by reckoning the number of square feet of surface exposed 

n 2 
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directly to the fire, and to each square foot of such surface 

allowing 50fé. run of 4in. piping. But as few if any boilers 

will heat this quantity properly except under the most 

favourable conditions all round, this estimate, which is 

known by engineers as the approximate heating power, 

is practically excessive, and not more than about two-thirds 

of this amount of piping, or about 32ft. instead of 50ft., 

to each square foot of boiler surface, can be safely allowed. 
This is termed by engineers the actual heating power. And 

even then the boiler ought in all cases to be well above 

its work. 

The plain saddle is a 

very favourite type of 

boiler, and for heating 

moderate lengths of 

piping, say from 150ft. 

to about 1200ft., is still 

one of the best and most 

Fig. 119. effective. This boiler, 

which is made in various 

sizes from 18in. in length by 10in. by 1lin. (inside the arch) 

up to 5ft. or 6ft. in length, and proportionately wide and deep, 

is shown in Fig. 119. If properly set this boiler is fairly 

economical in fuel, as well as easily managed, and the 

construction being quite simple, they cannot well get out 

of order. This class of boiler will also consume almost 

anything in the way of fuel ; coke in moderate sized pieces, 
or anthracite coal, should be used when the full heat is 
required, but for banking up at night, and on warm days, 
cinders, dusty coke or coal, ete., may be freely employed. 

The setting of all boilers of this type is a matter of the 
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greatest importance, often making all the difference 
between economy and extravagance in fuel—between 

efficient and non-efficient working. This ought con- 

sequently never to be left to ignorant or inexperienced 

persons. The best method of setting most of the forms 

of saddle boilers is shown in Fig. 120. Flues situated 

on the top or crown of a boiler are comparatively ineffectual 

and useless, as heat strikes downwards to a very limited 

degree only; such should therefore be avoided as far 

as possible, or if employed at all, only to carry the nearly 

mt = 
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Fig. 120. 

spent fumes, etc., back to the chimney the last time. 

In all cases the endeavour should be to keep the current 

of heated air, or escape, as /ow down as possible, after 

leaving the fire ; in fact, if a decided dip can be arranged 

at some point between the fire and the chimney there 

will be a considerable gain in heating power and general 

efficiency. This may usually be effected by fixing a 

vertical ‘‘mid-feather,"’ or diaphragm in each of the side- 
flues, about half-way between the front and back of the 
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boiler, as shown in the illustration. Horizontal mid-feathers 

are also sometimes used. 

A form of saddle boiler with waterway end or back is 

sometimes adopted, an 

opening being left in 

the upper part of the 

back to allowthe flames, 

etc., to pass into the 

flues. This form is 

illustrated in Fig. 121. 

FI. 121. Another and really 

excellent type of saddle 

boiler is provided with a waterway end, with two oval 
Openings in the sides, at the far end, and about half-way up 

the boiler, leading into the flues. These are usually made 

in cast-iron only. I had one under my care at one time 

that did really splendid work, heating several hundred feet 

of 4in. piping—a heavy load in proportion to its size— 

quite easily and well, 

with a small consump- 

tion of fuel and very 

little care. This boiler, 

which is known as 

Jones’ patent, is illus- 

trated in Fig. 122. 

The next type of iat cio 

saddle boiler to be 

considered is the ‘‘ terminal-end and flued,”’ which is also’ 
known as the Chatsworth boiler. This is similar in form 
to an ordinary saddle, though usually made somewhat flatter 
at the top and sides, but the crown is considerably deeper 
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than usual, and a wide, flat flue is brought through 

this from the back of the furnace arch to the front 

again. This boiler is illustrated in Fig. 123, and 

may be employed to 

heat from about 

500ft. to 2,000ft. of 

4in. piping. When 

properly set it is 

a very powerful and 

economical boiler, 

but if the flues are 

so arranged that the 

draught passes from. 

the front end of the 

FIG. 123. 

flue in the crown directly back over the top of the 

boiler it will be found very extravagant in fuel and 

FIG. 124. 

little, if any, more power- 

ful than an _ ordinary 

saddle. Instead, it should 

be set with a deep, but 

narrow, flue on each 

side, with a mid-feather, 

extending to within about 

6in. of the bottom, in 

each, about half-way along 

the boiler, as previously 

described. 

The Climax boiler 

(Fig. 124) is another very powerful form of saddle 

boiler, and when properly set is one of the best of 

all this class for lengths of piping up to 2,000ft. 
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or 3,000ft. Its construction being, however, some- 

what complicated, renders it a rather more expensive 

boiler than some others. It is usually constructed 

to be fed through the crown, as shown, the fire-door 

being only used for stoking purposes, cleaning the 

bars, etc. It is best set as advised above, with narrow 

return flues and mid-feathers on each side, as shown 

in the illustration. 

The ‘‘Gold Medal” or ‘‘ Express” boiler (Fig. 125) 

is yet another form of the saddle, but with three 
flues through the crown 

instead of two, the 

draught passing forward 

through the larger central 

one first, and then 

returning through the two 

smaller ones on each 

side, to the chimney at 

back, Though a power- 

Fig. 126. ful and with some a 

favourite boiler, we con- 

sider this inferior to the Climax, as the flues in 

the crown being so small require frequent cleaning, 

while there is not so much surface exposed 
directly to the fire, and, lastly, without an unusually 

high chimney to increase the draught the considerable 

heating surface at the sides is wasted. This fault 
can be overcome by bringing the draught from the 

two side-flues in the boiler forward again by means 
of two other narrow ones, with or without mid-feathers 

constructed outside it, as shown in Fig. 120. But this 
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necessitates placing the chimney near the front of the 

boiler, instead of at the back, and as in this case one 

of the flues must be taken over the top of boiler, this 

one will probably not draw as well as the other shorter 

one. Or the two flues may be joined again, and taken 

back over the top of the boiler to a chimney at the 

back, but this would render a very high chimney 

necessary, especially in the case of a long boiler. The 

Gold Medal boiler will heat from 500ft. to 3,000ft. of 

4in. piping. 

Both the ordinary saddle and the terminal end and flued 

boilers are occasionally constructed with an opening in the 

crown so as to be fed from the 

top. This saves labour to a 

certain extent, and enables the 

furnace to be filled more fully 

than in the ordinary way, through : 

a fire-door in front. Fig. 196. 

A form of saddle boiler known 

as the [-ended was a good deal in vogue at one time, 

but is now almost obsolete. It consists of a small 

saddle boiler of the usual form, connected by means 
of three short tubes—one from the crown and two 

at the back, at the bottom—with a large flat [-shaped 

water-way hood, 4in. or so in thickness, against which 

the flames and heat from the fire act directly and with 

great power. This boiler is consequently very rapid in 

action, as well as powerful, when carefully set, but it 

does not appear to last for any length of time. 

The Trentham, or Cornish boiler (Fig. 126), is a 

powerful type, suitable for heating large quantities of 
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piping. It is not a quick heating boiler, but when once’ 

the water becomes hot it will remain so for a considerable 

time, even after the fire goes out. This boiler, which is on 

the whole more suitable for heating public buildings, 

large churches, etc., than horticultural structures, is 

sometimes made with a water-way end, and also with 

cross-tubes, which greatly increase the heating power. 

The comparatively new class of horizontal tubular boilers 

FIG. 127. 

have, however, to a great extent displaced this and other 

allied types, by reason of their greater power and com- 

paratively small cost. 

These horizontal tubular boilers are now frequently 

preferred by many market growers and nurserymen, and 

where long ranges of piping have to be heated they are 

probably at once the best and cheapest description of boiler 
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extant. They also heat very quickly, and if properly 
set and worked are by no means extravagant in fuel—this 
may at least be truly said of the newer and improved forms, 
such as the Champion, made by the Thames Bank Iron 
Co. (see Fig. 127), though some of those first constructed 
undoubtedly consumed a large amount of fuel in proportion 
to the amount of work done. 

These boilers being entirely constructed in sections, and 

the tubes being easily removable, have also considerable 

advantages, as a cracked or faulty tube can be taken out 

and replaced in a very short 

time. This class of boiler can 

also be set in comparatively 

shallow stoke-holes, and one 

form with only a single row of 

pipes over the furnace, though 

scarcely as economical in work- 

ing as those in which the 

draught is taken forward and 

backward again. A very great 

improvement in the heating 

power and general efficiency of 

this type of boiler has been 

effected by casting the pipes with a web or feather 

on each. This, when the pipes are fixed as shown, 

prevents the heated air, etc, from passing too 

directly into the chimney, and forces it to travel the 
whole length of the boiler and back twice or thrice, when 

it will have parted with the greater part of its caloric. 

Where, however, special or important work, such as 

forcing, etc., is carried on it is always advisable to set 

Fig, 128. 
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these boilers in pairs, with valves, etc., as described on 

p. 179, so that in case of a breakdown in one, the other 

can be put on to maintain the heat, in part if not entirely. 

The vertical tubular boiler (Fig. 128) is another powerful 

type, though more suitable for a smaller class of work 

than the last, while its form also renders it naturally more 

extravagant in fuel. Fig. 129 shows a small boiler of this 

type fitted with water-bars. 
There are several other forms of what may be termed 

Jjixed boilers (i.e., such as require to be set in brickwork), 

but with one or two exceptions it is hardly necessary to 

' refer to them here, as they are scarcely 

ever employed at the present day, and 

are indeed almost obsolete. 

A boiler known as Cannell’s Cir- 

culator may be briefly referred to as 

one of the exceptions above. In this 

the draught from the fire, which is 

placed at the bottom, in an ordinary 

Fic. 129. furnace, is made to traverse a series 

of wide but very shallow flues arranged 

between thin layers of ‘‘ water-way,” passing backwards 

and forwards several times. It is cast in flat sections, 

each consisting of a water-space and flue-space, with 

lugs on both sides of each section, both to enable 

the sections to be bolted together, and to provide a 

passage for the water to flow from one section to the 

next. This boiler is, or was, exclusively employed 

in the large establishment of the inventor at Swanley, 

but it does not appear to have ever become at all 

extensively adopted. 
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A boiler called the ‘‘ Reliance” (Templeman’s patent) 

is shown in Fig. 130. This is really a form of the saddle, 

having a pair of return flues running, not through the 

crown but through the sides, on a level with and not above 

the furnace. This renders it a very shallow as well as 

powerful boiler, useful where a deep stoke-hole cannot be 

provided. This is a favourite boiler with the fruit growers 

in Guernsey and Jersey, and has proved a thoroughly 

useful and reliable article. It will heat up to about 

1,500ft. of 4in. piping with the best results. 

| 
Fic. 130. 

Another type of saddle boiler, known as the ‘‘Cruciform,” 

is shown in Fig. 134, on p. 194. 

The conical or ‘‘ Cyclops” boiler (see Fig. 181) is a 

vertical form of heater requiring to be set in brickwork. 

It consists of a cylindrical casting with a water-jacket all 

round and the furnace in the centre. It is fed from 

the top, and the flues are carried round the outside of the 

boiler, usually by means of mid-feathers, as shown in the 

illustration. Though a useful boiler for small to moderate 
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lengths of piping, the great height of the larger sizes 

renders a deep stoke-hole necessary, while it is also not 

particularly economical in fuel, and in fact is almost out 

ale 

of date now. The ‘“ Excelsior” is another form of the 
same thing, but with straight or upright sides (not conical) ; 
this is made in wrought iron as well as in cast metal. 

Fig. 181. 
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The most inexpensive form of boiler of all those requiring 
to be set in brickwork is the coil, an example of which is 

shown in Fig. 132. This consists merely of a length of 

ordinary wrought iron steam tube bent round four or five 
times into a spiral coil; when heated the water courses 

rapidly through the coil (within which the fire is situated), 

in an upward direction of course. This form of boiler 
is only suitable for heating small quantities of piping of 

from 50ft. to about 200ft., but when properly set a coil 

will do good work for 

several years, though 

sooner or later they be- 

come burnt through at 

some point, usually near 

the top. The best way 
to set a coil boiler is to 

leave a space of about 

1din. between the outside ee 
of the coil and the inside 

of the brickwork. The upper part of the furnace—that above 

the base of the boiler (which should be elevated a course or 

two above the level of the fire-bars)—is most conveniently 

constructed in a circular form, the bricks being laid end on 

to the furnace. This part of the furnace should also be made 

tapering, so as to correspond with the taper in the coil (this 

is given chiefly to prevent the fuel ‘‘ hanging”’ in the coil at 

any time), and it should be brought in rather sharply just 

above the last lap, or turn. If set so that the last lap of 

the coil crosses the exit into the chimney, the pipe will soon 

burn through at this point, but if set as above it will 

withstand the action of the fire for several years. 
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A coil of lin. piping, with four laps, will heat up to 

100ft. of 4in. piping easily, and being fed from the top, 

the fire is easily managed, and will keep alight for eight 

or ten hours. At the present time, I have one, of liin. 

tube, which heats 150ft. of 4in. piping, and a house 50ft. 

by 11it., capitally, while a double flue, carried from the 

furnace across one end of the house and back, affords 

plenty of heat for a covered propagating bed as well. 

This is a capital plan, especially with boilers of this class, 

as utilizing a lot of surplus heat that would otherwise 

pass away up the chimney and be wasted, and rendering 

the apparatus a fairly economical one, on the whole. 

Such a coil only costs from 15s. to 20s., or a larger size 

25s., so that this is by far the cheapest and best kind of 

boiler for the working man or mechanic’s small greenhouse. 

Any handy man can set a coil sufficiently well, and only 

some 500 or 600 of bricks are required. 

The circular part of the furnace above the coil may 

be carried up a foot or more, and this forms a kind of 

hopper to contain a reserve of fuel; in this case the 

interior should be rendered as smooth and even as possible. 

Or a short chimney-pot may be fixed on the top, with 

a lid, for the same purpose. 

We now pass to the class of independent boilers, which 

require no brickwork setting, but merely to be stood on 

a few loose bricks at any convenient point, and connected 

on to the pipes. At the same time all such boilers are 

the better for a casing of brick or some other non- 

conducting material, which not only conserves the heat, 

but protects the metal from injury by the weather, etc. 

Though extremely useful for small structures with lengths 
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of piping up to 100ft. or 200ft., these boilers ave unsuitable, 
as a rule, for any large or heavy work, and are consequently 
only made in the smaller sizes. 

Decidedly the best and most effective of this class of 
boiler, at any rate for comparatively 
small quantities of piping, is, in my 

opinion, that known almost indiffer- 

ently as the ‘‘Gem,” ‘Star,’ and 

‘* Victor” boiler, one of which (with 

top-feeder) is illustrated in Fig. 183. 

These consist of a double cylindrical 

shell, placed Qin. or 3in. apart, and 

forming a thin circular, vertical water- 

jacket surrounding the fire, the 

cylinder being either straight or 

conical in form, the latter by prefer- 

ence. There is a cover forming a 

feed-door at the top, with an exit 

into an iron smoke-pipe, and a set 

of fire-bars, a small ashpit, and a 

couple of close sliding doors with 

one or more regulators, by means 

‘of which the draught may be 

regulated to a nicety, at the bottom. 

The furnace works on what is known 

as the ‘‘slow combustion ”’ principle, Fic. 133. 

the draught being almost cut off at 
the bottom when the fire is once well alight, and a 

steady and regular heat is thus afforded for several hours, 

until the fire burns low, when it must be replenished, 

drawn up a little, and the draught again nearly stopped. 

fc) 
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Boilers of this class are thus very regular in action, while 

consuming a comparatively small amount of fuel. 

These boilers are made in several sizes, calculated to 

heat from about 60ft. up to 200ft. or 300ft. of 4in. piping, 

but the very small sizes are not to be recommended, 

owing to the small body of fire requiring very frequent 

attention, and seldom lasting more than four or five hours. 

The largest sizes, again, are objectionable, owing chiefly 

to their great height, the most useful being those 

constructed to heat 

from 100ft. to 200ft. 

of piping, and even 

these ought always to 

be well above their 

work. A ‘‘top-feeder ” 

to hold extra fuel, is 

sometimes added to 

this form of boiler, and 

enables the fire to be 

kept alight for some 

Fic. 134. hours longer. As the 

fuel below is con- 

sumed, that in the top-feeder or hopper above drops down 

and takes its place. Coke broken small— into pieces 

about the size of hen’s eggs—forms much the best fuel 

for this class of boiler, though they may be banked up 

with cinders, etc. when the fire is to be kept low for a 

time. Coal is useless, and even the anthracite does not 

burn well in these small, close furnaces. 

No stoke-hole, or only a very shallow one, is required 

for these boilers, as a rule, as the flow connection may 
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pass directly into the heating pipes, and with the levels 

properly adjusted, they will work well. At the same time 

it is as well to afford a slight rise from the boiler into the 

' pipes, if only 6in. or 8in., by dropping the former a 
little. 

A very excellent and 

effective form of these 

independent cylindrical 

boilers, and the best of 

the entire class where 

a more powerful article 

than those just des- 

cribed is required, is 

the dome-top boiler, 

shown in Fig. 185. 

This is constructed on 

very similar lines to 

the ‘‘ Star’ boiler, but 

ey |. 

ally 
the top, instead of ae 7) ng Rta 

_ i : i}: SCRA 1) 
being flat, with a feed ie wa yA eo 

door, etc., is made into 
Te a dome-shaped water- 

way, the inner surface 

of which presents a  fl#=2>===== 

large and highly effec- 
tive heating surface to Fye, 135. 

the fire. The feed-door 
is removed to the front, as shown in the sketch, the exit 

into chimney being placed at the back some little distance 

below the crown of the dome. So much more does the 

dome, etc. add to the heating power of this boiler, that 

0 2 
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whereas a ‘Star’ boiler 36in. in height will only heat 

about 200ft. of 4in. piping properly, a ‘‘dome-top” of 

the same height will do something like 450ft. The 

flow socket is placed on the top of the dome, and the 

return, or returns, at the bottom, at the back, or on one 

or both sides. This boiler is constructed to heat from 

about 150ft. up to fully 1,000ft. of 4in. piping, but I 

should scarcely recommend this form where more than 

about 500ft. or 600ft. have to be heated. 
Another form of these upright cylindrical boilers consists. 

of a double cylinder of sheet iron in the upper part, and 

a small coil, similar to those previously described, fixed 

in the lower part, with the fire inside it. Though useful. 

for heating very small houses these are decidedly inferior 

to the ‘Star’ or ‘‘Gem”’ boilers, especially as the thin 

metal casing soon burns through. Coils ought always to 

be set in brickwork. 
A new and distinct form of independent boiler, known 

as the ‘‘ Twelve Hours’ Syndicate,’ has recently been 
introduced, and deserves mention. One of these boilers 

is shown in Fig. 136, and will be seen to consist of a 

kind of double circular furnace, with a water-way all 

round both, at the base, and a hopper, or top-feeder, 

placed on the first and larger one, the smoke-pipe being 

fixed on the second or smaller cylinder. The fire is 
contained in the first or larger part, and there is a grating 

between the two through which the draught passes into 

the back chamber, and thence up the smoke-pipe. The 

draught is regulated by means of the (sliding) fire, and 

ash-pit doors in front, and also by means of a small damper, 
or door, placed on one side of the back chamber, which, 
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when opened wide, admits a quantity of cold air to the 

base of the smoke-pipe, and thus reduces the draught 

and consequently the amount of heat generated also, 

while when closed the draught is rendered stronger and 

more heat is obtained. The makers claim for this form 

Fig. 136. 

of boiler that the fire will keep alight from twelve to twenty 

hours without attention, and that a maximum of heat is 

obtained with a minimum consumption of fuel, while the 

temperature can be regulated with ease and great precision. 
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Having lately had some experience with two of these boilers 

I can recommend them, and the smaller sizes in particular, 

as fulfilling what is claimed for them admirably. 

The ‘‘ Loughborough ” boilers (Fig. 187), which are of a 

horse-shoe shape, and are constructed to be built into the end 

or front wall of a small greenhouse, were much in vogue 

at one time, and a good many thousands are in use. They 

Fie. 137, 

certainly possess some undoubted advantages, one of which 

is that a considerable proportion of the heat radiated by 

the boiler itself is not wasted outside, but is utilized inside 

the house, while they also have a very neat appearance, 

and for small structures are undoubtedly an improvement 

on the older forms. Their success of course induced a 

host of imitations, among which may be mentionted he 
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‘“‘ Horse-shoe,”” the ‘‘ Finsbury,” the ‘ Halifax,” etc., of 

which the two last are, to my mind, among the best of 
their class. 

A few other types of hot-water boilers, including the old 

‘‘Filliptic,” the ‘‘ Delta” (a modification of the ‘‘ Reliance ” 

boiler), etc., still remain unnoticed, but these are so 

seldom required or employed that it is hardly necessary 

to refer to them. Those already described are amply 

sufficient for any and every purpose. 

I heated my first greenhouse—a small lean-to affair only 

about 14ft. by 6ft.—with a couple of 9ft. lengths of 4in. 

cast piping (bought cheaply at second-hand), the furnace 

being placed in an adjoining cellar. The boiler consisted 

of one of those large cast-iron kettle affairs that one still 

sees occasionally in country houses where open grates 

are employed for cooking, and which are, or were, known 

by the name of ‘‘fountains.”” I screwed the lid of this 

down tightly, with some red lead, etc., drilling a hole in 

the centre and screwing in a 3in. elbow for a connection 

with the flow, while the long spout, with the tap unscrewed, 

formed the return connection. I set it as well as I could, 

placing a chimney formed of a length of 5in. cast pipe, 

just outside, and the whole worked admirably, and though 
the total cost was less than £1, it heated the little house 

capitally for several years. 

It is, indeed, quite surprising what can be done in this 

way with a few odds and ends of piping, a little contrivance, 

and Portland cement. I do not, of course, mean to convey 

that such makeshift apparatus are better than, or even 
quite equal to, a properly constructed affair, but these 

last are apt to run expensive, and beyond the means of 
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a working man, or one whose means are limited, but a 

few shillings can often be spared where even the same 

number of sovereigns would be out of the question. To 

all owners of small green- or plant-houses of any kind 

who desire to heat them efficiently and yet find the cost 

of a proper ready-made apparatus, whether consuming 

coke, gas, or oil, beyond their means, I can strongly 

recommend the double-flue described on p. 205, and 

even if anything beyond this is required, it is easy to add 

a row or two of H. W. piping and heat it from the same 

fire, as there shown. A coil boiler (already described 
and illustrated), in connection with a few yards of piping 

of some kind, will, if properly arranged, afford even more 

satisfactory results, at a much lower cost than the ordinary 

run of hot-water apparatus, and something of this kind, 

in connection with a flue, will usually afford the highest 

possible degree of efficiency, combined with a very small 

consumption of fuel. 

Hot-Water Apparatus to Consume Gas or 

Oil.—The more or less varied forms of these are now 

somewhat numerous, but really useful and effective makes, 

with a reasonably low consumption of fuel in comparison 

with the work done, are few. The construction of the 

boiler is the most important point, the arrangement of the 

piping being a comparatively simple matter. As previously 

stated, all the apparatus included in this section are only 

suitable for houses of comparatively small size, almost 

any type of boiler burning coke or coal (anthracite) being 

decidedly more economical where lengths of piping of 

over about 100ft. have to be heated. 

The old conical-shaped boiler for gas, shown in Fig. 188, 
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and usually made in either copper or tin, is so ruinously 

extravagant in fuel as to be totally out of the question, 

fully three-fourths, if not a still 

larger proportion, of the heat 

generated by the (atmospheric) gas 

burner passing directly away by the 

flue-pipe and being wasted. Some 

of the newer forms extensively 
advertised are but little better than 

the above, but others again afford 

a) 
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Fig. 138, 

vastly better results, and consume but little gas or oil in 

proportion to the work done. Some of the tubular forms 

Fic. 139. 

are very good, those 

fitted with a number 

of horizontal tubes 

being much more 

economical than such 

as have vertical tubes 

only, though these are 

immensely superior to 

the old conical boiler. 

These tubular boilers 

on a small scale are 

however somewhat 

costly, and require 

frequent cleaning also. 

On the whole, de- 

cidedly the most simple 

and at the same time 

generally effective 
apparatus of this kind 
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Fig. 140. 

are those made by Messrs. C. 

Toope and Sons, of Stepney. The 

(patent) system on which all their - 
heating apparatus are constructed 

will be understood at once by a 

glance at the accompanying- 

illustration (Fig. 1389) of their 

‘‘Champion” heater. | These 
heaters are constructed in various 

styles and sizes, but in spite of 

the simplicity of construction of 

the boilers they absorb the heat 

from the burner so completely 

that as a rule the flue-pipe is 

considerably cooler, at a few feet 

from the boiler, than the hot- 

water pipes. Fig. 140 shows 

Toope’s ‘‘ Princess” Heater, 

which from experience I can 

strongly recommend. 

The ‘‘ Radiator ’’ oil-stoves have 

already been described and illus- 

trated on pp. 149-150. 

Flues.—The ordinary smoke- 

flue, which formed the chief 

dependence for heating glass. 

structures of all kinds previous. 

to the introduction of heating 

by hot water, consists of a. 

furnace constructed as shown in 

Fig. 141, built into the wall of 



HEATING BY HOT WATER. 203 

the house at some convenient point—usually at one end— 

and fed from outside. The body of the furnace, which 

of course projects inside the house, and should be 

placed so low down as to only rest on the ground 

level, or be partially sunk im the floor, must be subs 

stantially constructed of fire-brick and tiles, put together 

with fire-clay rather than mortar. From it the flue 

is taken, usually Slong the front of the house, to a 

chimney built just outside at the farther end. The usual 

size (internally) of a brick flue is Qin. by 9in., and it is 

generally constructed 

by laying three courses 

of a single brick on L 
the flat (4}in. work), a eel ae 
or two courses of a = a eae ae y 
brick on edge, which !— a j le 

of course comes to hithys Uj 
the same thing, for Myre a 
each wall, or side. Fig. 141. 

Between these a 

space of Qin. is left, and the whole, when finished, is 

covered in with the flat square tiles, 14in. or 2in. in 

thickness, known as ‘‘quarries.” These are made in 

both red and blue material (the former being the most 

suitable for this purpose), and are 6in., 9in., and 12in. 

square, the last size covering a Qin. flue nicely, with 1din. 

lap on each side. 

The tiles must be very well and carefully bedded in 

and jointed with the best mortar, and indeed the whole 
of the work must be made as sound and tight as possible. 

Fire-tiles ought to be used over the fire, and for a few 
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feet from it, especially where the furnace is large, and 

it is a very usual and good plan to make a hotbed of 
sand over the furnace, for propagating purposes. Tiles 

about 1din, thick, set on edge, are sometimes employed 

-in building flues, but these make a very flimsy job, to 

my mind, and bricks (good kiln or pressed bricks are best), 

which if they do not transmit the heat quite so quickly, 

retain it longer when once heated, are decidedly preferable. 

A bottom, or bed, of flat bricks or tiles must be put 

down first, of course, and should be about 18in. wide. 

If a gentle upward incline or slope, from the furnace, 

can be afforded, the fire will draw all the better; a rise 

of about lin. per yard will do nicely. In some cases 

the base of the flue, formed of flat tiles, is raised off the 

_ground, or floor, by means of bricks or tiles set on edge 

beneath every joint, but this is really not necessary, and 

a flue laid on a solid bottom answers perfectly well, 

while being much more substantial. 

Flues consisting of ordinary (glazed) earthenware or 

sanitary pipes, with sockets, carefully jointed with a 

mixture of mortar and Portland cemeni, are not infre- 

quently employed, and possess the advantages of being 

at once inexpensive, easily fixed, neat, and effective. 

The usual sizes of pipes employed are the 6in., 9in., and 

12in., the first being most suitable for all ordinary 

purposes. Pipes only 4in. in diameter are sometimes used 

for quite small structures, but these are not to be 
recommended, as not affording sufficient sectional area 

to provide a good draught for even a small fire, and 

requiring to be very frequently cleaned also. 

Note, that wherever these earthenware pipes are 
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employed, the first 5ft. or 6ft. from the furnace must 

be built of brick, as the pipes are apt to crack badly 

under anything like a strong heat. In the case of a 

single flue, a good sized soot-door should always be 

built into the base of the chimney, both to enable it to 

be cleaned when necessary, and also to allow of an armful 

of shavings or straw being burnt, in order to create a 

draught when the flue is damp and cold, or the wind 

contrary. The worst of these single flues is that if the 

YZ 
Vas Mle, 

Fig. 142. 

chimney grows cold, or the wind is wrong, it may stop 

drawing, and then the fumes, which are very destructive, 

are discharged into the interior of the structure. 

The double flue previously recommended, and which 

is illustrated in Fig. 142, is immensely superior to all 

others in that the chimney is easily warmed at any time, 

or the fire in the furnace drawn up bright in a few minutes, 

by simply pulling out a damper, while the chimney itself, 
being built close to the furnace, is far more likely to 
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retain its warmth, and the flue, consequently, to keep on 

. drawing, than where the stack is at a distance from the fire. 

_ In this excellent form of flue, of which the furnace is 

illustrated in Fig. 143, the lower, or “flow” portion (B B) is 

best constructed entirely of brick, as shown, though if 

more convenient the farther part, beyond the first 5ft. 

or 6ft., may consist of Gin. or Yin. pipes, as above. For the 

upper, or “return” portion (cc) the glazed socket-pipes 

already mentioned will answer 

admirably, and these may be fixed 

either directly over the lower brick 

flue (though this plan is rather in- 
convenient when the latter has to be 

BB. cleaned), or be carried along at the 

F 4 side, though of course at a slightly 
higher level. Both flues ought to 

be constructed with a gentle up- 

ward inclination throughout. 

As already stated, the chimney is 

to be placed as near as possible to 

LE 

nie the furnace, and of course the 
farther end of the return flue dis- 

BiG. 148. charges into it atm. Another and 
separate passage, or flue, c, lead- 

ing directly from the back, or upper part, of the furnace into 

the base of chimney must be arranged, and be fitted with an 

ordinary damper, as shown at B in the illustration. When 

the fire is first lit this damper is pulled out, and the fire 

then draws directly up the shaft, but as soon as there is 

a good fire, and the chimney is thoroughly warmed, the 

damper is pushed in, when the draught is forced to travel 
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round through the flue, which soon becomes warm. Should 

the fire become low or dull, or the draught become sluggish, 

pull the damper out for a few minutes, and all will go well. 

The chimney, in all cases, should be of sufficient height 

to create a fairly brisk draught; the higher the shaft 

the stronger the draught will be, naturally. The usual rule 

in fixing steam boilers, etc., is to take the total length of all 

horizontal flues, etc., from the fire to the base of chimney, 

when about two-thirds of this distance will be the proper 

height for the chimney, and will afford a good draught. 

Anthracite or ‘‘hard”’ coal of any kind requires a stronger 

draught, however, than coke. For a flue, a chimney whose 

height equals half the total length of the flue, or rather 

more, usually answers well, especially if there is a good 

rise in the flue itself throughout. 

Instead of the ordinary horizontal or ‘copper’ furnace 

usually employed for flues, I have frequently used one 

of a deep, square type, as shown in Fig. 143. These are 

fed from the top, instead of in front, and when charged 

with fuel and the draught almost stopped by means of 

a tight-fitting door in front of the ashpit, the fire remains 

alight a good many hours, and affords a very steady and 

gentle heat. As the furnace has to be built entirely 

outside the house there may be a slight loss of heat at 

this point, but this is counterbalanced by other advantages. 

In constructing a flue of any kind the following points, 

beyond the use of good materials and sound work, must 

be carefully observed :—(1) the avoidance of any damper 

or other obstruction in the base of the chimney, which 

would of course tend to throw the smoke, etc., into the 

house—this part of the flue should be perfectly free and 



208 GREENHOUSE CONSTRUCTION AND HEATING. 

roomy; (2) to ‘“‘choke” the draught, if anywhere, just 

above or beyond the fire, where it enters the flue (in the 

case of the usual horizontal furnace a “bridge” should 

be put in at this point); (8) to stop the draught, when 

necessary, chiefly below the fire, by means of an ashpit 

door, with draught regulator ; and (4) to provide proper 

soot-doors, or loose bricks, at all the necessary points 

for cleaning the flue easily, these being principally at the 

base of chimney, at the farther end of a double flue, 

and again opposite the end of the ‘return’ flue, in the 

chimney, and also at all corners or elbows. 

Fia. 144. 

A flue may be employed in conjunction with a coil, 

conical, or indeed almost any type of boiler, care being 

taken, of course, that the total length of flues to be 

traversed by the draught is not too great for the height 

of the chimney, or the draught will be very sluggish. 
I have frequently employed a single or double flue to 

afford bottom heat, and obtained the necessary air-warmth 

from a small boiler and pipes. In some small houses, 

where very little heat beyond that provided by a flue is 

necessary, a few feet of piping may be heated without a 

proper boiler at all, by merely carrying a single, double, 
or treble row of pipes from 1}in. to 4in. diameter through 
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the crown of the furnace, over the fire, properly connected 

to the usual circuit. This also I have accomplished in 

more than one instance with good results. 

Hot Water Fittings.—Connections and fittings for 

joining and fixing the ordinary straight lengths of piping, 

Fig. 145. 

in almost every imaginable manner, are made by iron- 

founders, and may be obtained of any hot-water engineer or 

good ironmonger. Those chiefly required are the common 

elbow (Fig. 144), with either one or two sockets—long 

radius elbows, for use on outer rows where two rows are 

Fic. 146. 

fixed side by side are occasionally, though very seldom, 

required—the syphon (Fig. 145), of which 4 is a plain 

syphon, B a three-way syphon, and c a four-way 

syphon. Plain open syphons are sometimes required. 

P 
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Elbow syphons (Fig. 146) are employed where the ends of 

{wo or more rows of piping are to be connected and taken 

Fig. 147. 

away at a right angle; a A are two forms of the ordinary 

elbow syphon, B a three-way, and c a four-way elbow 

Fig. 148. 

syphon. Another form of the same thing, but with 

straight outlets, is shown in Fig. 147; these are sometimes 

Fig. 149. 

termed branch syphons. ‘‘ Branch” pipes are shown in 

Fig. 148, where a is a two-way, and B is a three-way 
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branch pipe or piece. ‘T-pieces are shown in Fig. 149; 

these are cast in several forms, with one, two, or three 

sockets apiece, and they are also made with one or more 

reducing sockets, to suit different positions, 

Cross-pieces (Fig. 150) are less frequently required, but 

uy 
Mian 

ta 

Fig. 150.: Fie, 161. 

may also be obtained in the usual sizes. The swan-neck 

(Fig 151) is very useful for taking pipes from one level to 

a higher one, or vice-versa, and answers much the same 

purpose as two cominon elbows cast or joined together. 

These are usually made with set-offs of 9in., 12in., and 18in. 

The }-piece is a useful contrivance for use where the 

current in two contiguous pipes (flow and return), is required 

to be occasionally stopped at a certain point, as at the end 

of one house, the pipes passing onward into the next (see 

Fig. 152). This fitting is frequently made with two throttle- 

valves, as shown, to prevent the current passing on any 

Pp 2 
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farther, but one, placed preferably on the flow pipe, is 

sufficient, and if a second one is employed it should be 

placed in the cross-pipe, as shown at 8B, in order to force 
the current to pass round the longer way when required. 

Valves of several kinds are employed in hot-water fitting. 

The simplest and least expensive form is the ordinary 

throttle-valve (Fig. 153), which consists of a metal disc 
fitting the bore of the pipe exactly, and turning on a spindle 

passing through a stuffing-box at the top with a cross-handle 

outside. Being very simple in construction, and only 

roughly fitted, this form of valve is comparatively inex- 

pensive, and though not by any means ‘‘tight” it is quite 

sufficient to check the current of hot water which, in most 

Fia. 153. 

cases, is all that is required. An “improved” throttle-valve 

is now made, in which the disc and spindle are removable 

for repairs, etc., without disturbing the pipes at all; this is 

also more carefully fitted than the ordinary throttle-valve, 

Where a really “‘ tight” valve is required, either a ‘‘screw- 

down” or a ‘“‘sluice’”’ valve must be employed. In the 

former there is a circular opening in a diaphragm dividing 

the interior of a bulb-like enlargement on the short length of 
piping which forms the foundation of the valve. This 
opening is bored quite true, and is closed by a circular 

brass or gun-metal disc, turned to fit the opening exactly, 

and fitted on a spindle with a screw, stuffing-box, and a 

small wheel outside, as shown in Fig. 154. When screwed 
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down these valves are both water and steam tight. The 

Fig. 154, 

“sluice” valves (Fig. 155) 

consist of a sliding disc, or 

sluice, actuated by a spindle, 

screw, and wheel, as before, 

butwhen screwed down fitting 

tightly against a planed 

face fitted in the casting 

(see Fig. 156). When 
properly made these are even superior to the serew- 

Fig. 155. Fig. 156. 

down or dise valves, the area of the opening being fully 

equal to that of the interior of the 

piping, and the passage also direct, with- 

out any diversion or obstruction of the 

current whatever. One of these forms 

must be employed wherever an abso- 

lutely tight stoppage has to be made, 

as in disconnecting one boiler from 

another one, or from the pipes, for 

the purpose of repairs, or wherever 

the water has to be kept back as well 

as the current checked. Fila. 167. 
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Screw-down ‘angle-valves” (Fig. 157) are frequently 

employed in connecting a set of heating pipes on to a main 

running on a lower level, and for such positions are very 

suitable, as well as being slightly less costly than the 

ordinary ‘‘ straight ” valves. 

Coils.—It should perhaps have been mentioned 
previously that a ‘‘coil” of heating pipes is really a congre- 

gation of parallel pipes arranged either horizontally or 

vertically, for affording a large amount of heating surface 

Fia. 158. 

ina small space. Hence they are more suitable for heating 

churches, schools, and similar buildings than horticultural 

structures. Coils are made with from three to thirty or 
more lengths of piping, these being usually arranged in a 

single or double row (vertical), or in the case of a vertical 
coil in a circular or square form. The ends of the pipes 
are fixed and carried in suitable cast iron ends, with a 

hollow water-way, one of which is connected with the flow 

from the boiler, and the other with the return. 

A horizontal coil is shown in Fig. 158, and a vertical 

(circular) one in Fig. 159. Ornamental covers of perforated 
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or open-work iron are frequently employed to hide the 
unsightly pipes, etc. 

Stoke-Holes.—As it has been already shown that 
in order to work well all boilers should be set well down 
below the level of the pipes, it follows that they must 
generally be sunk in the ground to some extent, and the 
larger the boiler the deeper must the stoke-hole be. 
Several forms of boilers that require a comparatively 
shallow hole have already been described (see pp. 187 and 
189), and one or other of these ought, 

to be adopted wherever any difficulty rae 
is experienced, or anticipated, in 

getting a sufficiently deep stoke-hole : | 

for the usual types. The obstacle 

chiefly met with in such work is | 

water, and if this is found at a less 

depth than that necessary to get the 

boiler in properly the construction 

of the stoke-hole will be unavoidably 

rendered more troublesome and 

expensive—that is, unless it can be 

easily drained into some neighbouring deep sewer or 

outfall, when the difficulty of course disappears. 

But where water is met with inconveniently near the 

surface, and cannot be got rid of, ii must be kept out by 

some means, and in fact a kind of water-tight tank be 

constructed, but to keep the water ouwé instead of in—~a 

decidedly more difficult task, though by no means an 

impossible one. 

One way out of the difficulty is, after having taken out 

a hole of the proper size and depth (the water being kept 

Fig. 159. 
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down by pumping, in the meantime), to sink, bodily, 

a galvanized iron tank sufficiently large to contain the 

boiler, or boilers, and allow room for stoking. This 

(which need not, of course, be much deeper than the 

extreme height to which the water is likely to rise), must 

be weighted down in some way, if there is much water, 

but by the time the boiler and brickwork are in place it 

will be steady enough, and where the upper edge is below 

the surface the sides should be carried up with good brick 

and cement work to the ground level, or rather above. 

Such a tank should, if possible, have a concrete bed to 

' rest on, and also be filled in all round the sides with nearly 

or quite a foot of concrete. 

But although appearing sufficiently feasible and even 

easy on paper, there are some serious objections to this 

method of excluding the water. In the first place tanks 

of such a large size are rather costly, running into £40 

or £50 apiece if of only moderately large dimensions. Then, 

when down, the bottom frequently ‘‘buckles’’ badly, 

and I have seen cases where though level enough when 

first fixed, by the time the boilers and setting were got 

in, the brickwork and furnace fittings were terribly out 

of square through the bottom having given way to some 

extent. Lastly, a very few years’ wear, with heavy nailed 

boots, coke, ashes, etc., suffices to wear holes through 

the bottom where the stoker stands, besides which rust 

and decay are never idle, and in fact the metal. soon 

gives way and lets in the water once more. 

Now a good brick and cement hole may be somewhat 

more troublesome and possibly expensive in the first place, 

but once well constructed it will last for a life-time, if not 
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for ever, while any wear, etc., is easily made good at any 

time, if not allowed to go too far and let the water in again. 

The difficulty chiefly experienced in such a work as this is 

keeping the brickwork and cement dry until the latter sets 

firmly, and this can only be accomplished by constant 

pumping (by hand, steam or wind power) from a sump-hole 

sunk just outside the stoke-hole itself, and a little deeper, 

so as to drain the latter thoroughly. 

The best way to go to work is to build the side walls first, 

using the best and perfectly sound kiln or pressed bricks, 

all wetted before use, and fresh Portland or hydraulic 

cement mortar. Now put down a good bed of concrete in 

the bottom, first, with a small drain of ordinary 2in. land- 

drain pipes, Jaid loosely, all round against the walls, 

discharging into the sump-hole, on each side. This keeps 

the floor perfectly dry, and when fairly set it may be 

covered with a course of heavy bricks on edge, well laid and 

grouted in with cement, and secondly with another course 

laid on the flat, also well bedded and grouted in. Now give 

the whole, walls and bottom, a good coat of cement and 

sand, put on very carefully, and keep on pumping until the 

whole is set quite hard. This will keep out any amount of 

water and prove almost everlasting. I have put down such 

a hole in a place where something like an underground 

river ran in a seam of gravel, and I quite thought I should 

have had to use an engine and centifrugal pump to keep the 

water down, yet it did not leak a drop, and has now stood 

for years. Remember that it is useless to try to stop an 

inward running leak with cement or anything else, as this 

cannot set. The water must be kept back until the cement 

is set, and then it will stand, if stromg enough. If at any 
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time the cement facing should wear or break away to the 

brickwork, put on a fresh coat at once, and don’t touch it till 

set quite hard again. 

It is far cheaper in the end to construct a good sound and 
tight stoke-hole at first than to have to keep on constantly 

pumping afterwards, not to mention the risk of the water 

rising badly some possibly frosty night and putting out the 

fire, probably with disastrous consequences. 

Notes on Fuel and Stoking.— Ordinary gas-coke, 

broken up more or less small, according to the size of 

the furnace, is usually employed as fuel for most. 

descriptions of greenhouse boilers and furnaces, and 

being at once inexpensive and almost entirely smokeless, 

it is on the whole very suitable for the purpose. Common 

coal, though affording considerably more heat, is quite. 

inadmissible, owing to the amount of smoke and soot 

it produces, which, apart from the nuisance, would render- 

the flues, etc., constantly foul. Good coke, free from 

clinker, and broken up small—in pieces about the size. 

of hen’s eggs—forms the best of all fuels for all 

the small independent slow-combustion stoves (boilers) 
described on pp. 196-8, coal of any kind being useless 

for these. In large furnaces the coke may be fed in 

large lumps, or rough, as it comes from the gas-works, 

or nearly so. Specially prepared, or oven-coke would be 

a decidedly superior fuel to gas-coke, as affording more 

heat, but its cost renders this out of the question. 

Of late years the anthracite or Welsh smokeless coal 
has been employed as fuel for horticultural purposes to. 

a considerable extent, and its use is steadily, if not very 

rapidly extending. Its advantages are that it gives a. 
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much stronger, as well as a very steady heat, lasting for 
many hours with little or no attention, and where it 

can be obtained at a moderate price—say anything under 

S1 per ton, delivered—it forms an on the whole cheaper 

and better fuel than coke—unless where this can be had 

very cheaply, say for anything less than 9s. or 10s. per 

chaldron of 386 bushels. This (anthracite) coal, in fact, 

must not be poked about much, or when hot it falls into 

small pieces, drops through the bars, and is wasted. A 

few fair to good-sized lumps thrown on a small but 

bright fire, and left alone, will burn steadily but surely 

out, and afford a strong and steady heat for several hours. 

It requires a rather sharper draught than coke, but this is 

easily afforded by slightly increasing the height of the 

chimney, and its use increases the heating power of a 

boiler by quite 20 or 30 per cent. over ordinary coke. 

Some growers use a mixture of coke and anthracite, 

and this undoubtedly gives a very strong heat, but with 

the disadvantage of burning both the bars and boiler 

through much more rapidly than either fuel alone. An 

excellent plan, however, is to use coke during the day, 

when less heat is usually required, and anthracite for 

making up the fires at night. Where this is done, and 
the furnace is large enough to contain a sufficient supply 

of fuel, the thermometer inside the house will be found 

very little, if any, lower at 6 or 7 a.m. than when the fire 
was made up at say 10 p.m. the previous evening. 

The main points to be observed in successful and 

economical stoking may be briefly summed up as follows :— 

Keep your fire-bars clean, and watch the weather. No fire 
can burn properly, or even if it does burn, cannot heat the 
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pipes or houses well with the apertures between the bars 

choked with dust, clinkers, etc. Some men will keep the 

front part of the fire clean enough, but the back is allowed 

to become blocked up with dust and rubbish, consequently 

only half to two-thirds of the full or proper amount of heat 

is obtained. To clean the bars properly, the fire should be 

pushed back and the front half of the bars thoroughly freed 

from dust and clinkers ; then draw all the fire forward, rake 

out every bit of dust, etc., from the back, right up to the 

bridge, or end, then push part of the fire back again, spread 
it out evenly, throw on a little fresh fuel all over, let it 

draw up bright, and then bank up as required. In order to 

secure the maximum heat this operation should be gone 

through twice every day—morning and evening—and I have 

known more than one case where it made all the difference 

between plenty of heat in the houses and little or none. 

The weather, as well as the direction of the wind, etc., 

must also be carefully watched, and the fire regulated 

accordingly. A strong fire when the sun is rising brightly 

after a cold night will usually do more harm than good, and 

is simply waste of fuel. In cold weather, always get a good 

fire and the houses warm towards evening, and bank up on 

a nice, bright, but rather low, fire, and hot pipes. Nearly all 

furnaces draw better with the wind some ways than others, 

so regulate the draught accordingly. 
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Cactuses grown in this country; with Full and Practical Instructions for 
their Successful Cultivation. By W. Watson, Assistant Curator of the 
Royal Botanic Gardens, Kew. New Edition. Profusely illustrated. In cloth 
gilt, price 5/-, by post 5/4. : ‘ : 

Cage Birds, Diseases of: Their Causes, Symptoms, and Treatment. A 
andbook for everyone who keeps a Bird. By Dr. W. T. GREENE, F.Z.S. Jn 

paper, price 1/-, by post 1/2. 

Cage, Birds, Notes on. Second Series. Being Practical Hints on the 
nagement of British and Foreign Cage Birds, Hybrids, and Canaries. By 

pep Fanciers. Edited by Dk. W. T. GREENE. Jn cloth gilt, price 6/-, by 
Pi i fl » \ 

Canary Book. The Breeding, Rearing, and Management of all Varieties of 
Canaries and Canary Mules, and all other matters connected with this Fancy. 
By RoBert L. WALLACE. Third Edition, with Coloured Frontispiece, Jn cloth 
gut, price 5/-, by post 5/4. 

Canaries, General Management of. . Cages and Cage-making, Breeding, 
Managing, Mule Breeding, Diseases and their Treatment, Moulting, Pests, &c. 
Illustrated. In cloth gilt, price 2/6, by post 2/9. 

Canaries, Exhibition. Full Particulars of all the different Varieties, their 
Points of Excellence, Preparing Birds for Exhibition, Formation and Manage- 
ment of Canary Societies and Exhibitions. Illustrated. In clothgilt, price 2/6, 
by post 2/9. : ‘ 3 a 

Canary-Keeping for Amateurs. A Book for the Average Canary-Keeper. 
Plain and Practical Directions for the S ful Manag t and Breeding 
of Canaries as Pets rather than for Exhibition. By Dr. W. T. GREENE, F.Z.S. 
In paper, price 1]-, by post 1/2. : 

Cane Basket Work: A Practical Manual on Weaving Useful and Fancy 
Baskets. By ANNIE FirTH. Series I, and II. Illustrated. Jn cloth gilt, 
price 1/6, by post 1/8 each, 5 

Card Tricks. By Howarp THURSTON. A Manual on the Art of Conjuring 
with Cards, including many hitherto unpublished Novel and Unique 
Experiments, as presented by the Author in the Leading Theatres of the 
World. Illustrated. In paper, price 2/6, by post 2/8; in cloth, price 3/6, by post 3/9. 

Card Tricks, Book of, for Drawing-room and Stage Entertainments by 
Amateurs; with an exposure of Tricks as practised by Card Sharpers and 
Swindlers. Numerous Illustrations, By PRor. R. KuNaRD. In stiff boards, 
price 2/6, by post 2/9, 

Carnation Culture, for Amateurs. The Culture of Carmations and Picotees 
of all Classes in the Open Ground and in Pots. By B. C. RAVENSCROFT. 
Third Edition. Dlustrated. In paper, price 1/-, by post 1/2. 

All Books are Nett, 
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Cats, Domestic and Fancy. . A Practical Treatise on their Varieties, 
- Breeding, Management, and Diseases. By JOHN JENNINGS. Illustrated. 
In paper, price 1/-, by post 1/2. : ’ 

Chip-Carving as. Recreation. A Practical Manual for Amateurs, containing 
a Full and Clear Description of the Manipulation and Use of the Tools, with 
a Chapter on the Principles and Construction of Designs, By W. JaCKSON 
Situ. Profusely Illustrated with Specially Prepared Illustrations, showing 
hhow the Tools should be Held and Used, and the way to Prepare Designs. 

' In paper, price 1J-, by post 1/2. 
Chrysanthemum Culture, for Amateurs and Professionals, Containing Full 

Directions for the Successful Cultivation of the Chrysanthemum for Exhibition 
and the Market. By B. C. RavENSCRoFT. Third Edition. Dlustrated In 
paper, price 1/-, by post 1/2. : 

Chrysanthemum, The Show, and Its Cultivation. By C. Scort, of 
the Sheffield Chrysanthemum Society. In paper, price 6d., by post 7d. 

Churches, Old English: Their Architecture, Furniture, Decorations, Monu- 
ments, Vestments, and Plate, &c. Second and Enlarged Edition. By GEO. 
CLincH, F.G.S. Magnificently illustrated. In cloth. gilt, price 6/6, by post 6/10. 

Chucks and Chucking. Being an Account of Chucks New and Old, and 
, of How to Use Them, with a Description of Various Methods of Mounting 

Work in the Lathe, By H.J, 8S, CassaL, Profusely Illustrated. Jn paper, 
_ price 1f-, by post 1/2, 

Coffee Stall Management, Practical Hints for the Use of those Interested 
.. in Temperance or Philanthropic Work. In paper, price 1/-, by post 1/1. 
Coins, a Guide to English Pattern, in Gold, Silver, Copper, and Pewter, 

from. Edward I. to Victoria, with their Value. By the REv..G. F. CROWTHER, 
rt neil In silver cloth, with gilt facsimiles of Coins, price 5/-, by 
post 5/3. : on : 

Coins of Great Britain and Ireland, a Guide to the, in Gold, Silver, 
and Copper, from the Earliest Period to the Present Time, with their Value. 
” By the late CoLoNEL W. STEWART THORBURN. Fourth Edition. Revised and 
Enlarged by H. A.:\GRUEBER, F.S.A, With 42 Plates, illustrating over 360 
Coins. In cloth gilt, price 10/6, by post 10/10. 

Cold Meat Cookery. A Handy Guide to making really tasty and much 
appreciated Dishes from Cold Meat. By Mrs. J. EK. DAVIDSON. In paper, 
price 1/-, by‘post 1/2, ; : be 

Collie, The. As a Show Dog, Companion, and Worker. By HuGH DALzIgL. 
Revised by J. MAXTEE, Author of ‘Popular, pe Keeping,” &c., &c. Third 
‘Edition, Iustrated. In paper, price1/-, by post 1/2. Pr Nt 

Collie Stud Book. Edited by HucH Datzie.. In cloth gilt, price 3/6 each, 
by post 3/9 each, Ea 

Vol. 1.,; containing Pedigrees of 1308 of the hest-known Dogs, traced to , 
their most remote known ancestors; Show Record to Feb., 1890, &c. 

Vol, II. Pedigrees of 795 Dogs, Show Record,. &c. 
Vol. III. Pedigrees of 786 Dogs, Show Record, &c. 

Conjuring, Book of Modern. A Practical Guide to Drawing-room and 
Stage Magic for Amateurs. By PROFESSOR R. KUNARD. Illustrated. dn . 
stif' boards, price 2/6, by post 2/9. ; 

‘ Conjuring and Card Tricks, Book of. By Pror. R. Kunarp. Being 
“The Book of Modern Conjuring” and ‘‘The Book of Card Tricks ” bound in 
one vol. Cloth gilt, price 5/-, by post.5/4. : 

Conjuring for Amateurs. . A Practical Handbook on How to Perform 
- a Number of Amusing Tricks, with diagrams, where necessary, to explain 

exactly how the trick is carried out. By PROF. ELLIS STANYON. In paper, 
price \/- by post1/2, me . 

‘Conjuring with Cards: Being Tricks with Cards, and How to Perform Them. 
By PROF, ELLIS STANYON. Illustrated. In paper, price 1)-, by.post 1/2. 

Cookery, The Encyclopmdia of Practical. A complete Dictionary of all 
pertaining to the Art of Cookeryand Table Service. Edited by THEO. FRANCIS 
GaRRETT, assisted by eminent Chefs de Cuisine and Confectioners. Profusely 
Illustrated with Coloured Plates and Engravings by HAROLD FURNISS, GEO. 
CRUIKSHANK, W, MUNN ANDREW, and others. In demy 4to, half morocco, 
cushion edges, 2 vols., price £5 3/-, carriage paid £3/4/6 ; 4 vois., £3/13/6, carriage 
paid £3,15/-. 

All Books are Nett. 

‘ 



! 

_'CHas. ScRIBNER’s Sons, New York. 7 

Cork-Grip Exercises, The Jappy System of. Without Dumb-bells or 
Developers, With 24 Illustrations. In paper, price 6d., by post 7d. 

(Cork Grips may be obtained through any Bookseller, or direct from the 
. Publisher at 1/11 per pair.) 

Cucumber Culture for Amateurs. Including also clear Directions for the 
Successful Culture of Melons, Vegetable Marrows and Gourds. By W. J. May. 
aie paton erees and Enlarged, with new Illustrations. Jn paper, price 

os Oy post lid. ee 
‘Cyclist’s Route Map of England and Wales. Shows.clearly all the Main, 

and most of the Cross, Roads; Railroads, and the Distances between the 
Chief Towns, as well as the Mileagefrom' London. . In addition to this, Routes 
of Lhirty of the Most Interesting Tours are printed in red. Fourth Edition, 
thoroughly revised. The map is printed on specially prepared vellum paper, 
and isthe fullest, handiest, and best up-to-date tourist’s map in the market. 

» In cloth, price 1]-, by post 1/2. 

Dainties, English and Foreign, and How to, Prepare Them. By Mrs. 
Davipson. Jn paper, price 1/-, by post 1/2. : 

Dairy Farming, Practical. A Handbook for Students, Tenant Farmers, and 
Amateurs. Illustrated. By H. L. PuXLEY. ‘Jn cloth price 3/6, by post 3/10 | 

: . ~ [Ir the press. 
Designing, Harmonic and Keyboard. Explaining a System whereby an 

endless Variety of Most Beautiful Designs suited to numberless Manufactures. 
may be obtained by Unskilled Persons from any Printed Music.- Illustrated 
by Numerous Explanatory Diagrams and Illustrative ing ae By C. H. 
WILKINSON, Cheap Edition. In demy 4to, cloth gilt, price 10/-, by post 10/8. 

Dogs, Breaking and Training: Being Concise Directions for the proper 
education of Dogs, both for the Field and for Companions. Second Edition. 
By “PATHFINDER.” | With.Chapters by HUGH DALZIEL. Many new IIlustra- 
tions. Jn cloth gilt, price 6/6, by post 6/10: 

as, British. Their Points, Selection, and Show Preparation. Third Edition. 
- By W. D. Drury, Kennel Editor of ‘‘The Bazaar,” assisted by eminent 

specialists. Beautifully Ilustrated with full-page and other engravings of: 
typical dogs of the present time, mostly produced from photographs of living 
dogs, and numerous smaller illustrations in the text. This is the fullest 
work on the various breeds‘of dogs kept in England. In one volume, demy 8v0, 
cloth gilt, price 12/6, by post 13/-. | 

Dogs, Diseases of: Their Causes, Symptoms, and Treatment; Modes of 
Administering Medicines; Treatment in cases of Poisoning, &c. ‘For the use 

' of Amateurs.: By HucH DatziEL, Fourth Edition. Entirely Re-written and 
brongyt up to date. In paper, price 1/-, by post 1/2; in cloth gilt, price > by 
post ‘ - . . wee 

7 Dog-Keeping, Popular: Being a Handy Guide to the General Management 
and Training of all Kinds of Dogs for Companions and Pets. A New and’ 
Revised Edition, By J. MAXTEE. Illustrated. In paper, price 1/-, by post 1/2. 

7 
Dragonflies, British. Being an Exhaustive Treatise on our Native Odonata ; 

Their Collection, Classitication, and Preservation. By W. J. Lucas, B.A. 
Very fully Tlustrated with 27 Plates, Mlustrating 39 Species, exquisitely 
printed in Colour, and numerous Black-and-White Engravings. -In cloth gilt, 
price 31/6, by post 51/11. : : i 

Egg Dainties. How to Cook Eggs One Hundred and Fifty: Different. Ways, 
English and Foreign. In paper, price 1/-, by post 1/2. ; 

Eggs Certificate, Fertility of. These are Forms of Guarantee given by the 
Sellers to the, Buyers of Kags ‘for Hatching, undertaking to refund value of 
any unfertile eggs, or to replace them with good ones. Very. valuable to sellers 
of eps, as they induce purchases. In books, with counterfoils, price 6d., by 
post Td. : : : 

Engravings and their Value. Containing a Dictionary of all the Greatest 
Engravers and their Works. By J. H.SLaTER. Third Edition. Revised with 
an appendix andillustrations, and with latest Prices at Auction, &c. In cloth 
gilt, price 15/-, by post 15/5, er 

Entertainments, Amateur, for Charitable and other Objects: 
How to Organise and Work them with Profit and Success. By ROBERT 
GaNTHONY. In paper, price L-, by post 1/2. 

“All Books are Nett. 
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Feathered Friends, Old and New. Being the Experience of many years 
Observations of the Habits of, British and Foreign Cage Birds. By Dr. W.T. 
GREENE. Illustrated. In cloth gilt, price 5/-, by post 5/4. 

Ferns, Choice, for Amateurs: Their Culture and Management in the Open 
Under Glass. Abridged from ‘The Book of Choice Ferns.” By Go. 

_ -SCHNEIDER. With numerous Illustrations, In ¢loth, price 3/6, by post 5,9. 

Ferns, The Book of Choice: for the Garden,’ Conservatory, and Stove. 
- Describing the best and most striking Ferns and Selaginelle,, and giving ex- 

plicit directions for their Cultivation, the formation of Rockeries, the.. 
. arrangement of Ferneries, &c, By GEORGE SCHNEIDER. With 87 Coloured and 
. other Plates and 396 Engravings of considerable artistic beauty. Jn 3 vols., 
large post 4to, cloth gilt, price £3 3/-, carriage paid £3 5/-. 

Ferrets and Ferreting. Containing Instructions for the Breeding, Managing, 
Training, and Working of Ferrets. Fourth Edition. Revised and Enlarged. 
Illustrated. In paper, price 1/-, by post 1/2, —~ * 

Finches, Beautiful Foreign, and Their Treatment in Captivity. By A. G.' 
BUTLER, Ph.D. Fidited by A. H. MATHEW. Illustrated from Life by F. W. 

. FROHAWK, with 60 full ae plates, beautifully reproduced in colour. In 
Imp, 8v0, cloth gilt, price 25/-, by post 25/6. “ ‘ 

Firework Making for Amateurs, A. complete, accurate, and easily 
understood work on making Simple and High-class Fireworks, By DR. W. H. 
BROWNE, M.A. Jn coloured wrapper, price 2/6, by post 2/9. ; 3 

’ Fish Flesh, and Fowl. When in Season, How to Select, Cook, and Serve. Py 
Mary BARRETT Brown. Jn paper, price 1/-, by post 1/3. 

Fortune Telling by Cards. Describing and Illustrating the Methods by 
‘which the would-be occult Tells Fortunes by Cards. By J. Bs PRANGLEY.- 
Illustrated, In paper, price 1/-, by post 1/2. 

Fox Terrier, The. Its History, Points, Breeding; Rearing, Preparing for 
Exhibition, and Coursing. ByHuGH DALZIEL. Second Edition, Revised,and |. 
brought up to date by J. MAXTEE(Author of ‘‘ Popular Dog-Keeping”). Fully. 
iNustrated, .In paper, price 1/-,by post 1/2 ; in cloth, with Coloured Frontispiece * 
and several extra plates, price 2/6, by post 3A. ; 

Fox Terrier Stud Book. Edited by HUGH DatzIEL. Incloth gilt, price2/6 
each, by post 3/9 each. 

Vol, I., containing Pedigrees of over 1400 of the best-known Dogs, traced 
to their most remote known ancestors, 

‘Vol. IX. Pedigrees of 1544 Dogs, Show Record, &c 
Vol, TIX, Pedigrees of 1214 Dogs, Show Record, &c 
Vol. IV. Pedigrees of 1168 Dogs, Show Record, &c. 

@ Poi. Vv. Pedigrees of 1562 Dogs, Show Record, &c. 

Fretwork and Marquetry. A Practical Manual of Instructions in the Art 
of Fret-cutting and Marquetry Work. By D. DENNING. Profusely Tlustrated. 
In cloth gilt, price 2/6, by post 2/9. 2 : 

Friesland Meres, A Cruise on the. By ERNEST R. SUFFLING. Illustrated. 
In paper, price 1]-, by post 1/2, Pe Z 

Fruit Culture for Amateurs. An illustrated practical hand-book on the 
Growing of Fruits inthe Open and under Glass. By S. T. Wriaut. With 
Chapters’ on Insect and other Fruit Pests by --D. DruRY. Second 
Edition. Llustrated. In cloth gilt, price 3/6, by post 3/10. Zs 

‘Game Preserving, Practical, Containing the fullest Directions for Rearing 
and Preserving both Winged and Ground Game, and Destroying Vermin ; 
with other information of Value to the Game Preserver. .By W. CARNEGIE. 
Illustrated. In cloth gilt, price 6/6, by post 6/10, ‘ ; 

Gardening, Dictionary of. Aire ienl "Bacycle dia of Horticulture, for 
Amateurs and Professionals. Illustrated with 3150 Engravings. Edited by 
G NicHOLSON, Curator of the Royal Botanic Gardens, Kew ; assisted by Prof. 
iat Pati wee * . M ea, B.A,, ese W. Watson, J. Garrett, and 

- other Specialists. Jn 5 vols., large post Ato.. .Cloth gilt, y 4 rf pad £416. ; arge p : gut, price £4, carriage 

Gardening, Home. A Manual for the Amateur, Containing Instructi 
the any Out, ‘Stocking, Cultivation, and Management of Small Gardens 

. Flower, Fruit, and Vegetable, By W.D. Drury, F.R.H.S. Illustrated. Jn 
paper, price 1/-, by post 1/2. : F ae 8 
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Gardening, Open-Air: The Culture of Hardy Flowers, Fruit, and Vegetables. 
Edited by W. D. Drury, F.E.8. Beautifully Illustrated. In demy 8vo, cloth 
gilt, price 6/-, by post 6/5. 

Gardening, the Book of: A Handbook of Horticulture. By well-known 
Specialists, including J. M. Abbott, W. G. Baker, Charles Bennett, H. J. 

apman, James Douglas, Charles: Friedrich, A. Griessen, F. M. Mark, 
Trevor Monmouth, G. Schneider, Mortimer Thorn, J. J. Willis, and Alan’ 
Wynne. Edited by ~ D. Drury (Author of ‘Home Gardening,” 
‘Insects Injurious to Fruit,” “Popular Bulb Culture,” &c.) Very fully 
Tlustrated. 1 vol., demy 8vo, cloth gult, about 1200pp, price 16/-, by post 16/8. 

Glues and Cements. A Practical Book on Making and Using Glues, ~ 
Cements aud Fillings. Invaluable in every Workshop. By H. J. S. Cassa 
(Author of ‘Chucks and Chucking,” &c.), Dllustrated. In paper, price 1/-, 
by post 1/2. : ! 

Goat, Book of the. Containing Full Particulars of the Various Breeds of 
Goats, and their Profitable Management. With many Plates. By H. STEPHEN 
HOLMES PEGLER. New Edition, with Engravings and Coloured Frontispiece. 
In cloth gilt, price 4/6, by post 4/10. 3 

Goat-Keeping for Amateurs: Bein, 
for Milking Purposes. Abridged from ‘ 
In paper, price 1/-, by post 1/2. 

Grape Growing for Amateurs, A Thoroughly Practical Book on Successful 
ine Culture. By E. MOLYNEUX. Illustrated. In paper, price 1/-, by post 1/2. 

Greenhouse Construction and Heating. Containing Full Descriptions 
of the Various Kinds. of Greenhouses, Stove Houses, Forcing Houses, Pits and 
Frames, with Directions for their Construction ; and also Descriptions of the’ 
Different types of Boilers, Pipes, and Heating Apparatus generally, with 
Instructions for Fixing the Same. By B. C. Ravenscrorr. Illustrated. Jn. 
cloth gilt, price 3/6, by post 3/9. ; 

Greenhouse Management for Amateurs. The Bést Greenhouses and 
Frames, and How to Build and Heat them, Illustrated Descriptions of the 
roost suitable Plants, with ater and Special Cultural Directions, and alk 
necessary information for the Guidance of the Amateur. By W. J. May: 
‘Yhird Edition, Revised and Enlarged. Magnificently illustrated. Jn cloth 
gilt, price 5/-, by post 5/4. ; : 

Guinea Pig, The, for Food, Fur, and Fancy. ‘Its Varieties and its Manage- 
ment. By C. CUMBERLAND, F.Z.S. Illustrated. In paper; price 1J-, by post . 
1/2. In cloth gilt, with. coloured frontispiece, price 2/6, by post 2/9. 

Handwriting, Character Indicated by. With Illustrations in Support of 
the Theories advanced, taken from Autograph Letters, of Statesmen, Lawyers, 
Soldiers, Ecclesiastics, Authors, Poets, Musicians, Actors, and other persons. 
Second Edition By R. BAUGHAN. In cloth gilt, price 2/6, by post 2/9, 

Hardy Perennials and Old-fashioned Garden Flowers. Descriptions, 
alphabetically arranged, of the most desirable Plants for Borders, Rockeries, 
and Shrubberies, including Foliage, as well as Flowering Plants. By J. Woop. 
Profusely Illustrated. Jn cloth gilt, price 3/6, by post 3/10. 

Hawk Moths, Book of British. A noe and Practical Manual for all 
Lepidopterists. Copiously illustrated in black and white from the Author's 
own exquisite Drawings from Nature. By W. J. Lucas, B.A. In cloth gilt, . 
price 3/6, by post 3/9. i 

Horse Buying and Management. A Practical Handbook for the 
Guidance of Amateurs in Buying a Horse, with Instructions as to its after- 
mana, ae By HENRY E, Fawcus, Illustrated. In paper, price 1j-, by 
post 1/2. : 7 

Horse-Keeper, The Practical. By GEORGE FLEMING, C.B., LLD., 
F.B.C.V.S., late Principal Veterinary Surgeon to the British Army, and 
Ex-President of the Royal College of Veterinary Surgeons. In cloth gilt, 
price 3/6, by post 3/10. 

Horse-Keeping for Amateurs. A Practical Manual on the Management 
of Horses, for the guidance of those who keep one or two for their personal use. 
By Fox RUSSELL, In paper, price 1/-, by post 1/2; cloth gilt, price 2/-,.by post 2/3. 

Horses, Diseases of: Their Causes, Symptoms, and Treatment. For the 
. use of Amateurs. By HUGH DALZIEL. In paper, price 1/-, by post 1/2 cloth 

gilt, price 2/-, by post 2/2. 
ie 
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Incubators and their,.Management. . By J. H.Sutciirre. Fifth Edition, 
Revised. Illustrated. In paper, pricel/-, by post 1/2. 

Jack All Alone. Being a Collection of Descriptive Yachting. Reminiscences. 
By FRANK Cowper, B.A., Author of “Sailing ‘Tours.” Tllustrated. In 
cloth gilt, price 3/6, by post.3/10. ; : pos 

Jiu-Jitsu and other Methods of SelfDef _ Describing and Illustrating 
the Japanese Art of Jiu-Jitsu, with a section specially adapted to Ladies, 
together, with a description of_a number of Tricks of -Self-Defence, well 

' within the capacity of anyone. By Percy LONGHURST, Author of ‘‘ Wrestling 
in the Catch-Hold and Greco-Roman Styles.” Profusely Illustrated, -1n 
‘paper, price 1f-, by-post 1/2. ae ; ; 

Journalism, Practical. How to Enter Thereon and Succeed. A Book for 
all who-think of ‘“ Writing for the Press.” By Jonn Dawson. A New and 
Revised Cheap Edition. Jn paper, price 1/-, by post 1/2. 

Xennel .Management, Practical. A ‘Complete Treatise on the Proper 
Management of Dogs for the Show Bench, the Field, or as Companions, with a 
chapter on Diseases—their Causes and ‘Treatment. By W. D. Drury, 

. assisted by well-known Specialists. Illustrated. Jn cloth, price 10/6, by post 11/-. 

‘lace, A History of Hand-Made. ‘By Mrs. F. NEVILL : JACKSON. 

handsomely bound in full leather, gilt, price £4 4/-, by post £45/-. (A few 
copies only left.at this price, after which there are 60 at £5 5/-, when the entire 

' stock will be exhausted.) i 

‘Laying Hens, How to Keep, and to Rear Chickens in Large or Small 
_ Numbers, in Absolute Confinement, with perfect Success. By Masor G, F. 

MorRant. In paper, price 6d., by post 7d. i 

Gibrary Manual, The. A Guide to the Formation ofa Library, and the Values 
of Rareand Standard Books, By J. H. SLaTER, Barrister-at-Law. Third Edition. 
Revised and Greatly Enlarged. ‘In cloth gilt, price 7/6, by post 7/10. 2 

Magic Lanterns, Modern. A Guide to the Management of the Optical 
Lantern, for the Use of Entertainers, Lecturers, Photographers, Teachers, and 
others. By R. CHILD BayLey. In paper, price 1)-, by post 1/2. a 

Marqueterie Wood-Staining for Amateurs. A Practical Handbook 
to Marqueterie Woed-staining, and.Kindred Arts. By ELiza TURCK. Pro- 
fusely Illustrated. In paper, price 1/-, by post 1/2. 

Medicine and Surgery. Home. A Dictionary of Diseases and Accident: 
and their Proper Home Treatment. For Family Use. By W. J. MACKENZIE, 

+ M.D. Illustrated. In paper, price 1/-, by post 1/2. : . 

i 

Mice, Fancy: Their’ Varieties, Management, and Breeding, Third Edition, ' 
with ‘additional matter and' Illustrations. In coloured wrapper i 
different varieties, price l/-, by post 1f2. ; Pi oatiie & 

Model Yachts and Boats: Their Designing, Making, and Sailing. Tl 7 
_ With 118 Designs and Working Dingeamee By J. Su Vv. GROSVENOR. “Ohene 

Edition. In cloth gilt, price 2/6, by post 2/9. ne 

Mountaineering, Welsh. A Complete and Handy Guide to all the Best 
and Bye-Paths y which the Tourist should yen the Welsh Mothtene — 
A. W. PeRRyY., With Numerous Maps. Incloth gilt, price 2/6, by post 2/9. 

’ 
_ Growth! in Houses, Sheds Cellars, and Pots, on Shelves, and Out of D 

including. Pasture Lands, By W. J. May. New Edition, choroaek le, roving’ 
and with New Illustrations. In paper, price 1/-, by post 1/2, age 

Naturalists’ Directory, The. | Invaluable to all Students and 
‘In paper, price 1/6, by post 1/9. In cloth 2/-, by post-2/3. nee 

Needlework, Dictionary of. An Encyclopedia of Artistic, Plai 
Needlework. By S. F.-A. GAULFEILD and BG. SAWARD. aMee uh 
Illustrated with 41 Embossed and Coloured Plates of Lace, Raised, and other 
Needlework, besides a large number of. Wood Engravings, S28pp. A cheap 
re-issue. In demy 4to, with satin brocade, price 21/-, postage 10d. extra, 

_ All Books are Nett, ’ 
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Orchids: Their Culture and Management. By. W. Watson (Curator, Royal 
Botanic Gardens, Kew). New Edition, thoroughly Revised and Enlarged. : 
Contains Full Descriptions of all Species and Varieties that are in General 
Cultivation, a List of Hybrids and their Recorded Parentage, and Detailed 
Cultural Directions, By Henry J.. CHAPMAN, one of the finest growers and , 
judges in the kingdom (member of the Orchid and Scientific Committees of the 
oyal Horticultural Society). Beautifully Nlustrated with 180 Engravings 

and 20 Coloured Plates, In demy 8vo, cloth gilt extra, price 25/-, by post 25/6, 

Painting, Decorative. A practical Handbook on eas Pr Etching upon 
Textiles, Pottery, Porcelain, Paper, Vellum, Leather, Glass, Weod, Stone, 
Metals, and Plaster, for the Decoration of our Homes. By B.C. Sawarp. In 
cloth gilt, price 3/6, by post 3/10. ‘ : ye 

Palmistry, Life Studiesin, The hands of Notable Persons read. accordin, 
tothe practice of Modern Palmistry. By I. OXENFORD. Illustrated with 4 
Full-Page Plates. Jn crown 4to, cloth gilt, price 5/-, by post 5/4. ; 

Palmistry, Modern. By I. Oxenrorp, Author of Life Studies in Palmistry. 
Aan ae Original Mlustrations by L. WILKINS. Jn cloth gilt, price 2/6, by 
post 2/9, : 

. Paper Work, Instructive and Ornamental. A practical book on the 
making of flowers and many other articles for artistic decoration, including © 
a graduated course of Paper Folding and Cutting for children five to twelve 
years of age. - Especially useful as preparatory exercises to the making of 
artificial flowers in silk. and velvet, increasing that dexterity of hand and 
niceness of finish so necessary to that work. By Mrs. L., WALKER. Fully 
Illustrated. In crown 4to, cloth gilt, price 3/6, by post 3/11. ; 

Parcel Post Dispatch Book (registered). An invaluable book for all who 
send parcels by post. Provides 99 Address Labels, Certificates of Posting, and 
Records of Parcels Dispatched. By the use of this book perce ‘are insured 
against loss or damage to the extent of £2. Authorised by the Post Office. 
Price 1j-, by post 1/2; larger sizes tf required, 

Parrakeets, Popular. How to Keep and Breed Them. By W. T. 
GREENE, M.D., M.A., F.Z.S,., &c. Inpaper, price 1/-, by post 1/2. 

. Parrot, The Grey, and How to Treat it. By W. T. GREENE, M.D., MA., 
‘FZ, &. In paper, price 1/-, by post 1/2. 

Patience, Games of, for one or more Players. How to Play 173 different 
Games of Patience.” By M. WHITMORE JONES. Illustrated. ‘Series 1., 39 
ames; Series II., 34 games; Series III., 33 games; Series IV., 37. games; 
Series V., 50 games.. Each, in p er, 1/-, by post 1/2. The five bownd together, 
in cloth gilt, price 6/-, by post 6/4. In full leather, solid gilt edges, price 10/6, 
by post 10/11. ‘ = ; 

Pedigree Record, The. Being Part I. of ‘The Breeders’ and Exhibitors’ 
Record,” for the Registration of Particulars concerning Pedigrees of Stock of 
every Description. By W. K. Taunton. In cloth gilt, price 2/6, by post 2/9. 

Photo Printing. A Practical Guide to Popular Ehotogrsphle Printing Papers 
and their Treatmnent, dealing with the leading Kinds of P.O.P., Bromide, 
Platinotype, Carbon, Self-Toning, and Gas-light Papers. By HECTOR 
MACLEAN, F.R.P.S. Illustrated: In paper, price 1/-, by post 1/2. 

Photography, Modern, for Amateurs. By J. EATON Fearn. A 
Practical Handbook for all Photographers except those advanced in the 
Art. Fifth Edition.. Revised and Enlarged by J. MacIntosu, Secretary to 
The Royal Photographic Society. Jn ‘paper, price 1/-, by post 1/2. 

Pianofortes, Tuning and Repalrin . The Amateur’s Guide, without the 
intervention of a professional. ew Edition. In paper, price 1/-, by post 1/2. 

-Picture-Frame Making for Amateurs. Being Practical Instructions 
in the Making of varions kinds of. Frames for Paintings, Drawings, Photu- 
graphs, and we _By the REy. J. LUKIN. ustrated. In paper, 

, pricelj-, by post 

Pig, Book of the. The Selection, Breeding, Feeding, and Management of the 
Pig; the T: t of its Di ; The Curing and Preserving of Hams, 
Bacon, and other Pork Foods; and other information enpertartiag to Pork 
Farming. ge. PROFESSOR JAMES LONG. Fully Illustrated with Portraits of 
Prize Pigs, Plans of Model Piggeries, &c. New and Revised Edition. In 
cloth gilt, price 6/6; by post 6/10. BF 
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Pig-Keeping,: Practical:. A Manual for Amateurs, based on personal 
Experience in Breeding, Feeding, and Fattening ; also in Buying and Sellin, 

Pigs at Market Prices. By B.D. GaRratr. Jn paper, price Y-, by post 1/2. 

Pigeon-Keeping for Amateurs. A Complete (Guide to the Amateur 

‘Breeder of Domestic and Fancy Pigeons. By J. C. LYELL. Illustrated. Jn 

gh a with coloured plate, price 2/6, by post 2/9; wn paper, price l/-, by 

post if 4 

Poker Work, A Guide to, including Coloured Poker Work and Relief Burning. 

A Practical Manual for Amateurs, containing a full Description of the 

necessary Tools, and Instructions for their use. By W. D. THOMPSON. 
Illustrated. In paper, price 1/-, dy post 1/2. . He Pha 

Polishes and Stains for Woods: A Veniplete Guide to Polishing Wood- .. 
work, with Direetions for Staining, and Full Information for Making the 
Stains, Polishes, &c.; in the simplest and most satisfactory manner. By 
DAVID DENNING. In paper, price'l-, by post 1/2. A 

Pool, Games of, Describing. Various English and American Pool Games, an 
giving the Rules in full, Illustrated. In paper, price 1/-, by post 1/2. 

Portraiture, Home, for Amateur Photographers. Being the result of many 
, years’ incessant work in the ee ‘of Portraits ‘‘at home,” By P. R. 
| SALMON (RICHARD pdabere'r's ditor of The Photographic News. Fully Itlus- 

trated. In cloth gilt, price 2/6, by post 2/9. ‘ . 

Postage Stamps, and their Collection. A Practical Handbook for Collectors 
of Postal mets reek peg pe Wrappers, and Cards. By OLIVER FIRTH, 
Member of the Philatelic Societies of London, Leeds, and Bradford. Pro- 
‘fusely Illustrated. In cloth gilt, price 2/6, by post 2/10, , 

Postage Stamps of Europe, The Adhesive: A Practical Guide to their 
Collection, Identification, and Classification. Especially designed for the use 
of those commencing the Study. By W. A. S. Werstony. Beautifully 
re Cheap and Revised Edition. Jn 2 vols., cloth gilt, price 7/6, by 
post 8]-. ‘ : : ie : ‘ 

In connection with these Publications on Postage Stamps we have arranged 
to supply Ganges for Measuring Perforations. These Stamp Gauges aremade 
in brass, and can be carried in the waistcoat pocket. Price 1/-, by post 1/1. 

Postmarks, History of British. With 350 Illustrations and a List of 
Ne ees used in Obliterations. By J. H. DaNIELs. Jn cloth gilt, price 2/6, 
y post 2/9. . 

Postmarks of the British Isles, the History of the Early. From 
their Introduction down to 1840, with Special Remarks on and Reference to the. 
Sections of the Postal Service to which they particularly applied. Compiled 
chiefly from Official Records by JoHN G. HENDY, Curator of the Record 
Room, General Post Office. Illustrated. In cloth, price 3/6, by post 3/9. ° 

: Pottery and Porcelain, ‘English. A Guide for Collectors. Handsomely 
Dilistrated with dngra ings of Specimen Pieces and the Marks used by the — 
different Makers. .With some account of the latest values realised. By the 
Rev. E. A. Downman. New Edition, Revised and Enlarged. by AUBREY 
Gunn, Expert in old Pottery and Porcelain to the Bazaar, In cloth gilt, price 
6/-, by post 6/4. eaten ; : 

‘Poultry and Egg Raising at Home. A Practical Work, showing how 
ry Hage and Poultry may be zprednoed por Home Consnmntion mts little expendi- 

ure of time or money. y W. M. ELKINGTON, ustrated. In , pri 
Ups, by post 1/2. Ben ee 

Poultry-Farming, Profitable. Describing in Detail the Methods that Give 
the Best Results, and pouting: out the Mistakes to be Avoided. By J. H. 
SUTCLIFFE. Illustrated. In paper, price 1/-, by post 1/2. i 

Poultry-Keeping, Popular. A Practical and Complete Guide to Bi i 
and- Keepin: “Poultry for Eggs or for the Table. 3 Second Edition 

_ _ Additional Matter and Illustrations, By W. M. ELKINGTON, Jn paper, 
~~ price 1j/-, by post 1/2. - é ‘. ie 

Press Work for Women. A Practical Guide to the Beginner. Wh 
Write, How to Write it,and Where to Send it. By Frances H. ion R 
paper, price 1]-, by post 1/2. 

Rabbit, Book of the. A Complete Work on Breeding and Rearing all Varieti 
of Fancy Rabbits, giving their History, Variations. Uses, Points, Selentinn. 

> Mating, Management, c&c., &c. SECOND EDITION. Edited by KEMPSTER 
W. KniGut. Illustrated with Coloured and other Plates. Jn cloth gilt, price 
10/6, by post 10/11, : 

All Books ‘are Nett. . ‘ 
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Rabbits, Diseases of: Their Causes, S mptoms, and Cure. With a Chapter 
on 'THE DISEASES OF CAVIES. Reprinted from “The Book of the Rabbit” and 
“The Guinea Pig for Food, Fur, and Fancy.” In paper, price 1/-, by post 1/2. 

Rabbits for Prizes and Profit. The Peeper Management of Fancy Rabbits 
in Health and-Disease, for Pets or the Market, and Dedcriptions of every 
known Variety, with Instructions for Breeding Good Specimens. By CHARLES 
ie Illustrated. J cloth gilt, price 2/6, by post 2/9. Also in Sections, as 
‘ollow : ’ 

Rabbits, General Management of. Including Hutches, Breeding, Feeding, 
Diseases and their Treatment, Rabbit Courts, &c. Fully Mlustrated. In paper, 
price 1/-, by post 1/2. 

Rabbits, Exhibition. Being descriptions of all Varieties of Fancy Rabbits, 
their Points of Excellence, and how to-obtain them. Illustrated. Jn paper, 
price 1/-, by post 1/2. 

Repoussé Work for Amateurs... Being the Art of Ornamenting Thin 
Metal with Raised Figures. By L. L. Hastope. Illustrated. i paper, 
price l/-, by post 1/2. ae 

Roses for Amateurs. A Practical Guide to the Selection and Cultivation of 

Sa 

the best Roses. Second Edition, with Sixteen Plates. By the Rev. J. Hony- 
WooD D’OMBRAIN, Hon. Sec. Nat. Rose Soc. In paper, prive 1/-, by post 1/2. 

iling Tours. The Yachtman’s Guide to the Cruising Waters of the English 
and Adjacent Coasts. With Descriptions of every Creek, Harbour, and Road- 
stead on the Course. | With numerous Charts printed in Colours, showing Deep 
water, Shoals, and Sands exposed at low water, with sounding. By FRANK 
CowPeERr, B.A. In crown 8vo, cloth gilt. : , 

Vol. I. The Coasts of Essex and Suffolk, from the Thames to Aldborough, 
Six Charts. Price 5/-, by post 5/3. ¥ Ks ae 

Vol, II. The South Coast, from the Thames to thé Scilly Islands. Twenty- 
five Charts. New and Revised Edition. Price 7/6, by post 7/10.) \ : 

Vol. TIX. The Coast of Brittany, from L’Abervrach to St. Nazaire, and 
an account of the Loire. Twelve Charts. Price 7/6, by post 7/10. ~ 

Vol. IV. The West Coast, from Land’s End to Mull of Galloway, in- 
cluding the East Coast of Ireland. Thirty Charts. Price 10/6, by post 10/10. 

Vol. V. The Coasts of Scotland and the N.E. of England down to Ald- 
borough, Forty Charts. ‘ Price 10/6, by post 10/10. 

St. Bernard Stud Book. Edited by HUGH DaLzieL. 2 Vols., containing 

Se 

Soa 

Se: 

Pedigrees of over 1800 Dogs up to 1891. In cloth gilt, price 3/6 each, by post 3/9 each. 

a-Fishing for Amateurs. A Practical Book on Fishing from Shore, Rocks, 
or Piers, with a Directory of Fishing Stations on the English and Welsh Coasts. 
Illustrated by numerous Charts, shewing the best spots for the various kinds: 
of fish, position of rocks, &e, Second Edition, revised, enlarged, and | 
copiously illustrated. By FRANK HupSON. In paper, price 1/-, by post 1/2. 

a Fishing, Practical. A Comprehensive Handbook for all Sea Anglers, 
on the Best Tackle, and most Successful Methods of Sea Angling on our Coasts. 
By P. L. HasLorg. Fully Illustrated. Jn cloth, price 3/6, by post 3/9. ° 

a-Life, Realities of. Describing the Duties, Prospects, and_Pleasures of, 
a Young Sailor in the Mercantile Marine. By H. E. ACRAMAN COATE, With 
a Preface by J. R. DIGGLE, M.A. In cloth gilt, price 3/6, by post 3/10. 

Seaside Watering Places. A description of the Holiday Resorts on our 
Coasts, the Channel Islands, and the Isle of Man, giving full particulars 
of them and their attractions, and all information likely to assist persons 
in selecting places in which to spend their Holidays, according to their 
individual tastes. Prafasely Illustrated Twenty-ninth Year of Publication. 
din one vol., cloth, price 2/6, by post 2/10. Also in three Sections as 
under, price 1/-, by gent 1/2: THE East Coast.—Embracing the Resorts 
on the Coasts o: orthumberland; Durham, Yorkshire, Lincolnshire, 
Norfolk, Suffolk, Essex, and Kent. With 40 Illustrations. 92 Places to 
choose from. THE SoutH Coast.—Embracing the Resorts on the Coasts of 
Sussex, Hampshire, Isle of Wight, Dorsetshire, South Devon, South Cornwall, 
Channel and Scilly Islands. 51 Tlustrations. 8@ Places to. choose from. 
THE Wes? Coast.—Embracing the Resorts on the Coasts of North Cornwall, 
_North Devon Somersetshire, Wales, Cheshire, Lancashire, Westmoreland, 
Cumberland, Isle of Man. 62 Illustrations. 125 Places to choose from. 

( {New Edition in May, 
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, Sea Terms, a Dictionary of. For the use of Yachtsmen, Voyagers, and 
'. all who go down to the sea in big or little ships. By A, ANSTED. Fully Dlus- 

trated. In cloth gilt, price 5/-, by post .5/4, oe 

Shadow Entertainments, and How to Work them : being Somethingabout 
Shadows, and the way to make them Profitable and‘Funny. By A, PATTER- 
Son. ‘Illustrated. Jn paper, price 1/-, by post 1/2. : é ‘ 

Sheet Metal, Working in: Being Practical Instructions for Making: and 
Mending Small Articles in Tin, Copper, Iron, Zinc, and Brass, By the Rey. 
J. LUKIN, B.A. Illustrated’ Third Edition. In paper, price 1J-, by post 1/1. 

Show Record, The. Being Part III. of. ‘‘The Breeders’ and Exhibitors’ 
Record,” for the Registration: of Particulars. concerning the Exhibition of 
Pedigree stock of every Description. By W. K. TAUNTON.’ In cloth gilt, price 
2/6, by post 2/9., i ' as 

Skating Cards: An Easy Method of Learning ue Skating, as the Cards 
can’ be used on the Ice. In cloth case, price 2/6, by post 2/9. A cheap 
form ii issued printed on paper and made up as a 5S! book, price 1/-, by 
post Tl. . 5 

Sleight of Hand. A Practical Manual of Legerd in for Amateurs and 
Others. New Edition, Revised and Enlarged. Illustrated. By BE. Sacus. 
In cloth gilt, price'6/6, by post 6/10. , 

Solo Whist. Its Whys and Wherefores. A Progressive and Clear Method 
of Explanation and Illustration ofthe Game, and how to Play it Successfully. 
With Illustrative Hands printed in Colours. By. C. J. MEUROSE. In cloth 
gilt, price 3/6, by post 3/10; in half leather, gilt top, price 5/6, by post 6/4 

Sporting Books, Illustrated. And their Values. Dealing with English 
Dilustrated Works of a Sporting and Racy Character, and Prints relating to 
Sports of the Field. A very valuable book to ail Owners or Collectors of 
‘old Sporting Books or Prints. Many a valuable old print has been thrown 
away for want of just such information as this book gives. By J. H. SLATER, 
Author of ‘‘ Library Manual,” “ Engravings and Their Value,” &. In‘cloth 
gilt, price 5/-, by post 5/4. g : 

Stud Record, The. Being’ Part IE. of ‘The Breeders’ and Exhibitors’. 
Record,” for the ‘Registration of Particulars concerning Pedigree Stock of 
every Description. By W.'K. TauNTON. Jn cloth gilt, price 2/6, by post 2/9. 

Taxidermy, Practical. A Manual of Instruction to the Amateurin Collect- | ° 
ing, Preserving, and Setting-up Natural History Specimens of all kinds. With 
Examples and Working Diagrams. By MoNnTacu Browne, F.Z.S., Curator of 
Leices er Museum. Second Edition., In cloth gilt, price 7/6, by post 7/10. 

Tomato Culture for Amateurs. A Practical and very Complete Manual on 
the subject. By B. C. RAVENSCROFT. . New Edition, Illustrated. In paper, 
price 1-, by post 1/2. : 

Trapping, ‘Practical : Being some Papers on: Traps and Trapping “for 
‘Vermin, with a Chapter on General Bird Trapping and Snaring.. By W. 
CARNEGIE, In paper, price 1/-, by post 1/2. . 

Vamp, How to. A Practical Guide to the Accompaniment of Songs by the 
Unskilled Musician. With Examples. In paper,-price 9d., by post 10d. 

Vegetable Culture for Amateurs. Containing Concise Directions for the 
Cultivation of Vegetables in small Gardens so as to insure Good Crops. 
With Lists of the Best Varieties of each Sort. By W. J. May. Illustrated. 
In paper, price 1{-, by post 1/2 

Menerling asm: Practical. A thoroughly’ reliable Guide to the Art of 
Voice Throwing and Vocal. Mimicry, Vocal Instrumentation, Ventriloquial 
Figures, Entertaining, &. i Pye GaNTHONY. Numerous \Illustrations. 
ip cloth gilt, price 2/-, by post 2/4, Cheap Edition. Inpaper, price 1/-, by poot 

Wiolin School, Practical, for Home Students. Instructions and Exercises 
in Violin Playing, for the use of Amateurs, Self-Learners, Teachers, and 
others. By J, M. FLEMING. In demy 4to, price 5/-, by post 5/6. 
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Vivarium, The, Being 2 Full Description of the most Interesting Snakes, 
Lizards, and other Reptiles, and How to Keep Them Satisfactorily in Confine- 
ment. By Rev. G.C. BATEMAN. Beautifully Dlustrated. In cloth gilt, price 
7/6, by post 7/10 

War Medals: and Decorations. A Manual for Collectors, with some 
account of Civil Rewards for Valour. By D. HastTines IRWIN. Third Edition, 
Revised and Enlarged, containing a Supplement that includes Particulars of 
the Medals, Clasps, and other Decorations in connection with various Wars 
and Events By to November, 1903, Beautifully Iustrated. In cloth gilt, price 
15/-, by post 15/4. ease. es Fe nt : 

Whippet and Race-Dog, The: How to Breed, Rear, Train, Race, and, 
Exhibit: the Srbtepets the Management of Race Meetings, and Original] Plans 
of Courses. By FREEMAN LLOYD. In paper, price 1/-, by post 1/2. ‘ 

Whist, Bridge: Its Whys ‘and Wherefores. The Game eh by Reason 
instead of by Rule, on the same popular lines as “Scientific. Whist” and& 
‘*Solo Whist,” and by the same author,.C. J.» MELROSE. With Ilustrative 
Hands printed in Colours. New and Revised Edition. Jn cloth gilt, price 3/6, . 
by post 3/10 ; in half leather, gilt top, 5/6, by post 5/10. _ 

Whist, Solo: Its Whys and Wherefores, A Progressive and Clear Method 
of Explanation and lllustration of the Game, and how to Play it Success- 
fully. With Illustrative Hands printed in Colours. By C, J. MELROSE. In 

‘cloth gilt, price 3/6, by post 3/10; i half leather, gilt top, 5/6, by post 5/10. 

Whist, Scientific: Its Whys-and Wherefores! The Reader being taught by 
Reason rather than by arbitrary Rules. With Illustrative Hands printed in. 
Colours. By C. J. MELROSE. Jn cloth gilt, price 3/6, by post 3/10; in half 
leather, gilt top, 5/6, by post 5/10. i 

Wild Sportsin Ireland. Being Picturesque and Entertaining Descriptions of 
several visits paid to Ireland, with Practical Hints likely to be of service to the | 
Angler, Wildfowler, and Yachtsman. By JOHN BICKERDYKE, Author of “ The 
Book of the All-Round Angler,” &c, Beautifully illustrated from Photographs. 
taken by the Author. In cloth gilt, price 6/-, by post @p. 

Window Ticket Writing. Containing full instructions’ on the Method of 
Mixing and_ using the Various Inks, &c., required, Hints on Stencilling as 
applied to Ticket Writing, together with Lessons on Glass Writing, Japanning 
on Tin, &c. Especially written for the use of Learners and Shop Assistants. 
‘By Wm. C. Scorr. In paper, price 1]-, by post 1/2. ~ , , 

Wire and _ Sheet Gauges of the World. Compared and Compiled by 
C. A. B. PFEILSCHMIDT, of Sheffield. Jn paper, price 1/-, by post 1/1. 

Wood Carving-for Amateurs. Full instructions for producing all the ; 
different varieties of Carvings. SECOND EDITION. Edited by D. DENNING. 
In paper, price 1j-, by post 1/2. : : 

Workshop Makeshifts. Being a Collection of Practical’ Hints and 
Ppenesions for the use of Amateur Workers in Wood and Metal. By 
H. J. 8. Cassat, , Fully Mlustrated. In cloth gilt, price 2/6, by post 2/9. 

Wrestling. A Practical Handbook upon the Catch-hold and Greco-Roman 
Styles of Wrestling ; a splendid system of Athletic Training. By PERcY Lonc- 
HURST, winner in the Light-weight Competition, G.G.S.,°1899.. Author of 
“ Jiu-Jitsu and other Methods of Self-Defence.” Profusely Illustrated. Ja 
paper, price 1/-, by post la, a a a : 

Wrestling. Sce “Jiu-Jitsu,” page 10. 
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You can turn into GOOD MONEY any of | 
the roor things in the house that you.no 
longer want. ' 

Things that are useless to you are WANTED 
by somebody else. — \ 

You can save MUCH MONEY by getting 
any of the roor ithings which you want 
from those persons.who want to get rid 
of them, 2 : 

Things are to be had CHEAPLY; better a 
good second-hand article than a trashy 
new one. : 

You can do ALL THIS and more by reading 
the pages of that very popular and enter- 
taining Journal “The Bazaar, Exchange 
and Mart.” ; 

There is NO BETTER PAPER for Private 
Buying, Selling, or Exchanging than 
“The Bazaar,” 

These FACTS Are Testified By 
its’ 38 years of success. Beg, borrow, or 
uy a copy and see for yourself. 

The paper is ON SALE at every Bookstall 
and Newsagent's, price 2d4., or a specimen 
copy will be sent you direct from the office 
for two penny stamps, 

i 

Office of “‘ THE BAZAAR" — 

BAZAAR BUILDINGS, Drury Lane, London, W,C. 
Telegrams : Bazaar, London, Telephone : 918 Central. 



HORSE AND HOUND, 
A Journal for Every Sportsman. 

“T freely confess that the best of my fun 

I owe it to Horse and Hound,”—Wuyts-MELVILLE 

PUBLISHED EVERY SATURDAY. 

Price 2d., by post 2id. 

CONTENTS: 

Flat and Hurdle Race Fixtures. Show Fixtures for the Year. 
Turf and Stud Gossip. Sires of the Period. 

Town and Country Gossip. Winning Sires. 
Race Meetings. Foal Register. 

Polo Gossip. Horse Sales. Hunting Notes. 

Published at 

15, YORK ST., COVENT GARDEN, LONDON, W.C. 

TE ELECTRICAL MAGAZINE 
An International Record of Electrical 

Progress. 
EDITED BY THEO. FEILDEN. 

Published Monthly. Pr'ce 6d. Well Hlustrated. 

» A TECHNICAL ournal of the highest value to 
the Civil, Mechanical, and Electrical Engineer, 

Manufacturer, Student, Wireman, Artisan, and all 
others whose business or inclination obliges them to 
‘* move with the times "’ and keep abreast of the ever- 
advancing requirements in Electricity as a motive 
power, for lighting, heating, or numerous other uses OO C0) 

Ty to which it is or can be adapted. 
WZ ‘The literary contents of each issue of ‘* The Elec- 
© trical Magazine" contains articles or notes on such 
w& points of absorbing interest as :—The World's Electric 

Progress ; Power; Traction and Transport; Lighting 
and Heating; Telegraphy and Telephony; Electro- 
Chemistry, Physics, and Metallurgy; Designs and 
Manufactures ; Students’ and Wiremen’s Section; 
Electrical Literature; &c., &c. 

THE ELECTRICAL PUBLISHING COMPANY, LTD., 
4, Southampton Row, Holborn, London, W.C. 
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For Feathered Songsters. 

SPRATT’'S 
—MIXED— 

“ # 

BEST FREE 

QUALITY. ; on 
DUST: 

# se 

PRATTS PATENT Lt? 

BIRD SEEDS. 
Sold Everywhere in Packets. 

SEND POSTCARD for sample, also post- 
free Booklet on Rearing of Canaries and 
of British Hard or Soft-billed Birds. 

SPRATT’S PATENT, Ltd., 
24, Fenchurch St., London, E.@, 
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